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ABSTRACT 


The radical cost reductions in computer hardware 
brought about by large scale lateprarton (LSI) has motivated 
this feasibility study which explores the use of the INTEL 
8080 as a ballistics computer in a distributed micro-computer 
based airborne tactical weapons system. 

The results show that software floating point arithmetic 
using a sixteen bit mantissa is sufficiently accurate for 
solving the ballistics problem. 

Experimental data failed to show that the mathematical 
model accurately predicts the weapon's behavior. Either the 
instrumentation to record the release data was inaccurate, 
or the ballistics tables do not aeeNRETY predict the 


actual behavior of falling weapons. 
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I. INTRODUCTION 


Military airborne tactical weapon systems have been 
designed and implemented primarily to aid the aircrew in 
performing their mission with accuracy and speed. This 
usually means that a shorter time is spent over target 
which increases the survivability of both the weapon 
systems Aer cain and the aircrew. 

The system presently employed on board the AGE neue 
of the Navy's attack aircraft, utilizes an IBM 4 PI series 
mini-computer to perform two major functions. 

1. Navigation. 

2. Solution of the ballistics problem. 

In addition, several other related functions are performed 
by the system. 

3. It provides steering commands. 

4. It provides real-time display of sensor information. 

5. It provides release pulses to the weapon at the 


appropriate time. 


A. FEASIBILITY STUDY 
This thesis will attempt to prove the feasibility of 


implementing an airborne tactical weapons system using 
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micro-computers. Two important questions must be answered 
in order to establish the feasibility of using a micro- 
computer in a tactical weapons system: 

1. Is the micro-computer accurate enough? 

2. Is the micro-computer fast enough? 
The accuracy problem was approached by executing the ballis- 
tics algorithm on an IBM system 360 using a 21 to 24 bit 
mantissa in the standard floating point format and comparing 
the results of the same algorithm executed on an INTEL 8080 
micro-processor with a 16 bit floating point mantissa. The 
question of speed was answered by ee the ballistics 
algorithm for numerous weapon types and initial conditions 


and observing the elapsed clock time. 


B. VERIFICATION 

The second aspect of this thesis was to verify that the 
ballistics Piceciclineorcasnended to published tables as 
well as experimental data. The NAVAIR 01-1C-1T-1 ballistics 
tables were used to compare time of fall and down range 
travel against the results of the FORTRAN version of the 
ballistics algorithm. A total of 1813 different initial 
release conditions were examined spanning 18 different 
weapon types, various dive angles from +10 degrees to -60 


degrees, altitudes from 500 feet to 15,000 feet, and air- 


speeds from 300 knots to 650 knots. 
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The source of experimental data was a set of data cards 
recorded by the bombardiers of an A-6E Squadron over a 
period of one year. The data for each bomb drop consists 
of 24 various computer readouts at the instant the weapon 
is released from the aircraft as well as the hit coordinates 
of the weapon. This information is used to determine the 
initial conditions for the ballistics equations. Unfortun- 
ately a critical parameter, the dive angle, was recorded 
only to the nearest degree. Consequently an error analysis 
was conducted to determine the maximum error which could be 


expected from the rounding of the output data. 


C. PRESENTATION OF THE THESIS 

Chapter II explains the organization of a distributed 
micro-computer airborne tactical weapons system and dis- 
cusses how the output of each subsystem is integrated with 
the entire system. The ballistics problem and the deriva- 
tion of the differential equations used to-describe the 
mathematical model are discussed in detail in Chapter III. 
Since no analytical solution exists for these equations, a 
simplified version of the model is solved analytically to 
gain insight. 

Chapter IV explores the feasibility of using micro- 


processors in an airborne tactical weapons system. 
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Aspects of accuracy and speed are examined. Factors in 
attempting verification of the ballistics algorithm and 
experimental anes mick the NAVAIR 01-1C-1T-1 ballistics 
tables are contained in Chapter V. 

Chapter VI presents the results of this thesis. The 
conclusions and recommendations of the author concerning this 
thesis are written in Chapter VII. 

Appendix A contains the output from the FORTRAN program 
comparing the FORTRAN and PLM versions of the ballistics 
algorithm. Appendix B presents the same comparison between | 
the FORTRAN version of the ballistics algorithm and the 
ballistics tables. Appendix C is a listing of the experi- 
mental data as they were recorded from the cockpit readouts 
of various A-6E aircraft. Appendices D and E are the results 
of the experimental delivery data compared against the 
FORTRAN version of the ballistics algorithm (approximating 
the ballistics tables), using two sets of drag coefficients. 

The ballistics algorithm used in this thesis is the 
SIGMA version of the BOEING ALGORITHM modified by the Naval 
Weapons Laboratory at China Lake, California. The algorithm 
was further modified at the Naval Postgraduate School in 
Monterey, California for eventual implementation on the 
ballistics processor of the multiple micro-processor tactical 


weapons system. 
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II. BACKGROUND 


To provide a better understanding of the role the 
ballistics processor plays in the multiple processor 
System, a brief overview of the proposed system will be 
discussed. The computer system is composed of three micro- 
processors: a navigation computer, a ballistics computer, 
and an executive computer. Each machine is dedicated to 
the process to which it is assigned instead of sharing 
resources of a single processor as in the present opera- 


tional systems. 


A. THE NAVIGATION COMPUTER 

The navigation computer is a basic element to all 
tactical systems. In present operational systems, the 
navigation program is executed periodically to update the 
present position by the change in position since the last 
time increment. The navigation computer utilizes input 
from four major sensor instruments as its primary source 
of information. 

1. The Inertial Navigation System. 

2. The Doppler Radar. 

3. The Air Data Computer. 


4. The Search Radar, 
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The inertial navigation system provides heading 
(azimuth), attitude (roll and elevation), and velocity 
increments in the X, Y, and Z directions. The doppler 
radar is a velocity sensor that utilizes the doppler shift 
principle bh measure ground track speed and drift angle. 
The ground speed and drift angle derived from the doppler 
radar along with the true heading from the inertial naviga- 
tion system are used to calculate the direction and magni- 
tude of the wind. The air data computer uses the ambient 
static pressure and ram air pressure from the pitot tube 
to calculate arude 9f 4 static pressure, pressure altitude, 
and mach number. Outputs from the air data computer are 
used to damp the raw velocities from the inertial system. 
The search radar provides target aximuth, range, and eleva- 
tion signals to the navigation computer. The search radar 
elevation along with the aircraft elevation from the inertial 
system are used to measure the radar depression angle (look 
down angle to target from flight path vector). The depres- 
sion angle and search radar slant range are used to compute 
ground distance to the target independent of altitude. 

As the navigation computer calculates new incremental 
distances for each time increment, the present position 
is continuously updated. After each update, the executive 


computer is interrupted and the current value is passed to 


BES) 
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it. If the navigation computer is functional, the aircrew 
will have current present position information independent 


of the status of the executive computer. 


B.. THE BALLISTICS COMPUTER 

The ballistics computer is provided with the most current 
estimates of position and velocity of the aircraft. It is 
also provided with the weapon type selected by the aircrew. 
The ballistics algorithm computes the down range travel 
and time of fall for the weapon based on the airspeed, dive 
angle and altitude of the aircraft. The ballistics algorithm 


will be discussed in depth in Chapter III. 


C. THE EXECUTIVE COMPUTER 

The executive computer displays the information generated 
by both the ballistics and navigation computers. The execu- 
tive computer is also responsible for issuing steering 
commands to the autopilot and firing pulses to the weapons 
release mechanism. The most important task the executive 
Seater performs is to extrapolate a predicted weapon release 
point based on a time history of the position and velocity 
of the aircraft. Thus, even though the other two computers 
“can operate independently, the aircrew cannot make a computer 


delivery without the executive computer. 
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D. THE COMMUNICATIONS SCHEME 

Because Be the inherent hierarchy between the computers 
involved, the master-slave type of multiprocessing is the 
most suitable and simple form to implement. The navigation 
and the ballistics computers act as peripheral devices of 
the executive computer, resulting in a one way interrupting 
scheme. The only computer which has to be interrupted is 
the executive computer. The navigation and ballistics 
computers are the dedicated slaves which asynchronously 


interrupt the executive computer. 
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FIGURE 1. ORGANIZATION OF MULTIPLE PROCESSOR AIRBORNE 
TACTICAL WEAPONS SYSTEM 
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III. BALLISTICS PROBLEM 


Since the earliest days of aerial warfare, cha hesee of 
the ballistics problem has been to drop a bomb from an air- 
borne weapon platform and to consistently hit a target. The 
problem still exists today; however, with the aid of a 
computer the problem can be quickly and accurately solved. 
This necessitates the development of a mathematical model 
which approximates the actual path a weapon travels through 
space. Statistically, projectiles have been shown to follow 
predictable paths which behave very much like freely falling 


bodies described by Isaac Newton. 


A. THE MATHEMATICAL MODEL 

The ballistics problem can be described as a body 
falling through space according to Newton's second law of 
motion. The mathematical model or equation governing the 
trajectory of a ballistics projectile is a second order 


differential equation: 


ma =mg -c |vi[v C2) 


where: m = mass of the body 


acceleration vector 


1) 
Hl 


acceleration due to gravity 


oq 
Hl 
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c drag coefficient 


v = velocity vector 
The term e( Ivf v) is the drag due to the air resistance of 
the body and is proportional to the square of the velocity. 
At the time the projectile is released from the aircraft 
it will have an initial position and velocity. The differ- 
ential equation together with the initial conditions 
uniquely determines the trajectory of the projectile. 
This particular mathematical model was chosen for two 
reasons: 
1. It approximates reality accurately. 
2. The Navy publishes range and time of fall 
information in tables (NAVAIR 01-1C-1T-1) 
which uses this model. 
The latter is the primary reason for using the ballistics 
tables as a standard or guideline in the verification of 


any new mathematical models or program implementations. 


B. BASIC ASSUMPTIONS 

Unfortunately there is no known analytical solution for 
this set of differential equations. However, a simpler 
problem does have an analytical solution. Thus, for the 
sake of simplicity and to aid in the discussion of this 


solution, let us first assume: 


20 





1. Level, non-accelerated flight. 
2. Bombs are not ejected from the bomb rack. 
3. No forward firing ordnance. 
4. Drag/wind resistance is negligible. 
5. Time of release is time = 0. 
In addition, this discussion also assumed: 
6. The Earth is flat and non-rotating. 


7. The gravitational attraction, g, is constant. 


C. DERIVATION OF DOWN RANGE TRAVEL 
Rewriting equation (1) with respect to the time deriva- 


tives of the position vector, say u, the equation becomes: 


ei ae iar od Ch ae (2) 


By letting u = (x,y), equation (2) is transformed into a 
system of two equations describing motion in a two dimen- 


sional coordinate system. 

mx |< \ x? Piet | x (3) 
o -2 2 2 

my = -mg + Vx ty iE (4) 


Initial conditions for the system are derived from the re- 


lease position and velocity vectors of the aircraft: 
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Position Velocity 


(tg) = me(t,)i x(to) = r,(to) 


y(to) = ry(to) —-¥(tq) = Fy(tp) 


As a result of the assumption that air resistance is 
negligible and the aircraft's velocity and position deter- 
mine the initial conditions, equations (3) and (4) are 
simplified to 


initial conditions 


mx = 0 x(0) = r,(0) x(0) = r,(0) 
my = -mg y(0) = £(0) y(0) = r,(0) 


The solution of these two equations is obtained by dividing 
by the constant m, integrating twice with respect to time, 


and solving for the constants of integration. 


face dt fo dt => x(t) 
[aces dt fe, dt => x(t) ; : 


when t = 0: c x(0) 
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D x(0) = r (0) 


therefore, 
x(t) = r(0)t ate (0) (5) 


where: 


Ze 





x(t) = total down range travel after release. 
r (0) = initial displacement x(0) of weapon 
at the time of release, usually 0. 


EC O)t = down range travel due to initial velocity. 
[yo dt [rs dt > y(t) 
[ue dt frectey dt > y(t) 


“ct + Cy 


sheen +c t+ ¢ 


q 2 
when t = 0: a y(0) = (0) 
e50= yO) = r, (0) 
therefore, 
y(t) = -bet’ + Ey(o)e + x, (0) (6) 
where: 


y(t) = the height above the ground at any time t. 

r(0) = initial altitude y(0) of weapon at time of release. 

ry(0)t = altitude loss/gain due to aircraft's initial 
vertical velocity. 


Beet = altitude lost due to gravity. 


If the time from weapon release to weapon impact, or 
time of fall, is known, the ballistics problem is reduced 
to determining the down range travel, x(t*), given its 


initial-velocity, =2 (00) and the time of fall, t*. Time of 
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fall can be found by setting equation (6) to O and solving 


for the positive root of t. 
ket? +r (0)t +x (0) =0 
¥ yi 
‘Using the quadratic formula: 


t* -[s - b2 - ia | 2a 


where: 
a = -g/2 
b = ry (0) 
c = = 8°) 
55 ONG Ore 
g 


By substituting time of fall, t*, into equation (5) 
x(t*) = r (0)t* + r (0) 
x x 


down range travel, DRT, can be calculated. 


£(0) + VCE (0))? + 2er_ (0) 
DRT = x(t*) = r,(0) pe SEES ae NS) Seen eae ee r,,(0) 
& 
Since the coordinate system is arbitrarily placed, 


assume initial displacement, r (0) ; to be zero at the time 


of release. Also, since level non-accelerated delivery is 
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assumed, initial vertical velocity, r(0), is zero. The 
expression for down range travel now becomes: 


DRT = (0) 2ry (0) 


e 
In reality the problem must take into account the con- 
straints placed on the problem earlier. Wind, drag, 
vertical velocity, and non-level delivery prarmeters make 
the solution more difficult. Solution in this case is 
accomplished numerically using a second order Runge-Kutta 


scheme on a digital computer. 
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IV. MICRO-COMPUTERS IN AIRBORNE TACTICAL WEAPON SYSTEMS 


The question of whether or not micro-computers are 
feasible in an airborne tactical weapon systems environment 
was approached by first translating the ballistics algorithm 
into two high level languages, FORTRAN -and PIM. (See Ref. 
3). The FORTRAN version was executed on the IBM system 360 
and the PIM version was executed on the INTEL 8080 micro- 
processor. Thus, if the same algorithm is executed on two 
different machines, the INTEL 8080, whose floating point 
mantissa has 16 bits and the IBM 360, whose floating point 
mantissa has 21-24 bits, then the differences in results 
can only be attributed to the difference in the precision 


of the two machines. 


A. THE QUESTION OF ACCURACY 

The solution of the ballistics problem requires solving 
a set of four differential equations numerically on a digi- 
tal machine. This necessitates numerous arithmetic opera- 
tions, including multiplication and division. 

Since micro-computers presently lack hardware multiply 
and divide functions, a software package capable of perform- 
ing floating point arithmetic operations must be used. 


However, this requires a significant amount of additional 
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computing time in the solution of the ballistics problem. 

As a result an alternate design in computer architecture 

was explored which utilizes three INTEL 8080 micro-processors 
instead of one, as in the mini-computer systems. In this 
multiple micro-processor system, each processor is dedicated 
to each of the primary functions of the system: executive, 
navigation, and ballistics computations. 

The floating point mathematical package used in conjunc- 
tion with the ballistics micro-processor uses a three byte 
binary representation with a 16 bit mantissa and an 8 bit 
exponent. The mantissa is left justified so that the most 
significant bit is always on and need not be stored, giving 
a full 16 bits of precision. The exponent is expressed as 
a power of 2 where the most significant bit serves as the 
sign bit. This three byte number is used instead of a con- 
ventional four byte scheme in order to reduce the time needed 
to perform the calculations necessary to solve the ballistics 
problem. 

IBM's system 360 computer utilizes a four byte floating 
point hexadecimal number with a 21 to 24 bit mantissa and 
an 8 bit exponent. Since this method requires the first 
byte to have the value 1 to F (hexadecimal), the precision 
of the mantissa can vary between 21 bits (when the leading 


three bits are zero) and 24 bits. The exponent is expressed 
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as a power of 16 and also contains the sign bit. An 
obvious advantage the IBM 360 has is that it does floating 
point arithmetic in hardware which makes it approximately 
two orders of magnitude faster than the software version. 

The INTEL 8080 micro-computer uses 8 bit operations and 
has the option of using double precision (16 bit) operations. 
The double precision operation permits multiplications and 
division to be performed as sequences of 16 bit additions 
and subtractions. Then, if the mantissa is kept left 
justified (16 bit precision), the double precision feature 
can be used to maintain 16 bits of precision throughout the 
calculation. If more precision is desired, such as 21 or 
24 bits of precision, a quantum jump in execution time can 
be expected because of the additional computer cycles 
required. 

It is the intention of this thesis to show that the 
loss of one byte of precision will not significantly affect 
the results of the ballistics solution. The accuracy with 
which a weapon is delivered depends greatly upon the 
accuracy and precision of the sensor supplied information. 
The loss of one byte of precision only affects the sixth 
most significant digit which is an order of magnitude more 
precise than most of the input sensors on board attack 


aircraft. This then is the motivation to compare the 
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results of a FORTRAN ballistics algorithm executed on the 
IBM system 360 with the same algorithm translated into PIM 


and executed on the INTEL 8080 micro-computer. 


B. THE QUESTION OF SPEED 

The second area of interest is the question of speed. 
At the time this thesis was written, an LSI (large scale 
integration) "chip" existed which could perform the floating 
point multiply and divide operations at the cost of $270. 
However, due to budgetary constraints this equipment was not 
readily available for experimentation. The hardware float- 
ing point "chip'"’ can execute approximately 100 times faster 
than the software floating point package. For example, a 
multiply operation in the software package takes approxi- 
mately 600 microseconds to execute whereas the hardware 
package executes a multiplication in 6 microseconds. A 
hardware multiply and divide operator was also developed 
and constructed as a micro-computer course project at the 
Naval Postgraduate School and was demonstrated to function 
at 60 microseconds. | 

By interrupting the program during execution and record- 
ing the location of the program address register, it was 
determined that the ballistics program spends about 92% of 


its execution time in the floating point package. According 
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to Jupin (Ref. 3) the execution time of each solution was 
proportional to the calculated time of fall. These results 
were confirmed _ executing nearly 1800 separate calculations. 
-The time to calculate the predicted release point proved to 
be about 10% of thélealculated timalof fall, *Laahares 

(Ref. 2) was able to show that the ballistics algorithm was 
fast enough for certain initial conditions, however for high 
airspeeds and low altitude release conditions his extrapola- 
tion technique was not usable. 

A substantial amount of the time the program spends in 
the floating point package (about 92%) is spent in the 
multiply and divide procedures. Using either the commercially 
produced "chip" or the locally constructed hardware multiply 
and divide operator, a significant reduction in execution 
time would result. Although this thesis will not answer the 
question of speed with an unqualified yes, it supports the 


finding that the ballistics processor is fast enough. 
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TABLE 1. AMOUNT OF TIME BALLISTICS PROGRAM SPENDS IN 
THE FLOATING POINT PACKAGE 
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V. VERIFICATION OF DOWN RANGE TRAVEL 


Two separate verifications of down range travel were 
made, using the ballistics tables as a "standard." First, 
the FORTRAN and PIM versions of the mathematical model, 
previously discussed, were tested against the ballistics 
tables. Second, observed data was compared against the 
FORTRAN version for accuracy in time of fall and down 
range travel. The FORTRAN version was executed on the 
IBM 360 (32 bit machine), while the PIM version was executed 
on the INTEL 8080 micro-computer utilizing a 24 bit floating 


point mathematical package on an 8 bit machine. 


A. THE BALLISTICS ALGORITHM. - FORTRAN VS. PIM 

A straight forward comparison between the FORTRAN version 
and the PIM version of the ballistics algorithm was made 
contrasting the down range travel and time of fall. An 
input/output interface was written to the PIM program so 
that data could be read from a floppy disk and the results 
written onto the same device. The floating point package 
was also modified in order to execute on the INTEL 8080 
and a logic error in the multiply procedure was corrected. 
The FORTRAN program (Ref. 3) was virtually unchanged, 


however a statement was added to the TRAJ subroutine to 
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patch a logic error affecting the second stage trajectory 


calculation. 


B. OBSERVED DATA VS. BALLISTICS TABLES \ 
Since the ballistics tables are considered a "standard" 
against which various types of ballistics results are com- 
pared for validity, a comparison between observed results, 
obtained from the A6-E experimental data, and the ballistics 
Pabliéa (NAVAIR 01-1C-1T-1) was desired to establish a 
correlation between the two. However, several problems 
were encountered in making the comparison. 
1. Predicted Down Range Travel 

The initial conditions of the observed data are 
not compatible with those of the ballistics tables. The 
observed data has initial conditions composed of various 
dive angles, altitudes, and airspeeds, whereas the ballis- 
tics tables' initial conditions are multiples of 50 and 
100 for altitude and airspeed, and zero for dive angle 
(only considering level delivery). Two apparent solutions 
to this difficulty are (1) the error sensitivity tables 
and (2) interpolation of the ballistics tables. However, 
both have disadvantages. 

The error sensitivity tables failed to help because 


the corrections are based on maintaining a constant sight 
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line (mil setting) rather than keeping down range travel 
constant. For example, in a level delivery situation the 
error sensitivities table assumes a constant sight line 
and varies the down range travel by affecting corrections 
to the altitude. Theverores 4= che areveiae is higher 
than planned and the sight line is maintained, the hit 
will be short. However, the problem using observed data 
requires a constant down range travel to target, applying 
correction for altitude and airspeed. Therefore, the 
error sensitivity tables could not effectively be used in 


this case. 
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The ballistics tables are not linear. Second and 
even third order interpolation would be required to deter- 
mine down range travel on anything other than a cardinal 
altitude or airspeed. This process is extremely tedious 
and time consuming and was abandoned as impractical. 

As a result, an accurate substitute for the ballis- 
‘tics table value for down range travel was sought. Using 
the ballistics tables for the MK-76 mod-5 practice bomb, 

96 data points were selected from all dive angles, air- 
Beeceda. altitudes, and tested against the FORTRAN ballis- 
tics program. Time of fall and down range travel compared 
favorably with a mean error of 0.23% for down range travel 
and 0.11% for time of fall. This was considered accurate 
enough ~ be used as an approximation for the ballistics 
tables' value for down range travel. 

2.,.Wind Effect 

The wind plays an important and rather subtle role 
in determining the total down range travel. First, assuming 
a no wind condition, the down range travel, DRT, is computed 
in the direction of the true heading. Since ho ead is 
present to deflect the projectile, the true heading and 
ground track will coincide and the down range travel along 


the true heading and ground track will be equal. 
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Now consider the wind. If a coordinate system 
(x,y,z) is introduced such that the air does not move with 
respect to the coordinate system, then an aircraft in this 
air mass has velocity with respect to the air mass and its 
heading will be the true heading. Because the air mass 
moves with respect to the ground with the wind velocity, 
w = (w,, W., W,), the Earth fixed coordinate system 


(x',y',z') is related to(x,y,z) by the following equations: 


x’ =xt wt 
L a fy aw 
yi y yt 

' = 
Zz & 7 We 


Considering only the horizontal wind, the vertical 
wind, wz, becomes zero. Down range travel can now be deter- 
mined given an initial altitude, z, and air velocity, V, 
and will be in the direction of the true heading. To 
determine the point (x',y') in the Earth fixed coordinate 


System at which the weapon lands requires: 


Ma 
Hl 


=(€to£) + wi * (tof) 


< 
i 


y(tof) + ae * (tof) 


For example, given the same initial conditions, down range 
travel will be computed, as before, in the direction of the 


true heading. However the aircraft will drift with the 
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wind and will actually move across the ground on a differ- 


ent heading, called ground track. Since DRT is computed. 


along true heading, the projection of DRT onto the ground 


track is that distance the projectile will travel due to 


the initial conditions alone. 


PROJECTED DRT = cos(TH-GT) * DRT 


The down range component (along the ground track) of DRT 


due to wind is computed as follows: 


where: 


X-COMP 


-cos(WDIR-TH) * WKTS * TOF 1.6867 


X-COMP = down range component of DRT due to wind 
WDIR = true wind direction 

TH = true heading 

WKTS = wind speed in knots 

TOF = time of fall in seconds 


1.6867 = conversion from knots to ft/sec 


This distance added to the PROJECTED DRT gives the WIND 


CORRECTED DRT which is the total DRT the projectile will 


travel in a moving air mass. 


WIND CORRECTED DRT = X-COMP + PROJECTED DRT 
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FIGURE 4. 
NO WIND SOLUTION TO DOWN RANGE TRAVEL 





FIGURE 5. WIND CORRECTED SOLUTION TO DOWN RANGE TRAVEL 
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3. Observed Slant Range 


The experimental data taken from the A-6E aircraft 
during actual anes conditions provides many useful delivery 
parameters, sensor readings, and intermediate calculations. 
However, the one piece of information needed to make the 
desired comparison, down range travel, was missing. But 
various other parameters were available, and DRT could be 
reconstructed by several different methods. The problem 
was to determine which method is the most accurate. 

a. Method for DRT Calculation 

Slant range to the target and search radar 
depression angle (look down angle from flight path vector) 
is made available by the search radar. Down range travel 


simply becomes 


DRT = cos(DEPANG) * SR 
where: 
DEPANG = search radar depression angle 


SR = search radar slant range to target 


A second method takes advantage of the aircraft's 
present position altitude and target altitude to compute 


vertical separation and down range travel. 


VERT SEP = PPA - TGT ALT 


DRT = cos arsin(VERT SEP / SR) * SR 
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where: 
VERT SEP = vertical separation 
PPA = inertial derived present position altitude 


TGT ALT = target altitude 


A third and final method of computing down 
range travel uses the vertical separation generated by the 


ballistics program on board the A-6K aircraft. 
DRT = cos arcsin(VERT SEP / SR) * SR 


b. Error Analysis 
An error analysis was conducted to determine 

which method would produce the most accurate value for 
DRT. This would yield a maximum error bound which can be 
expected in DRT due to this method of calculation. The 
third relationship proved to have the smallest error bound 
and was eventually used to reconstruct the down range 
travel from the experimental data. 


For example, the maximum error bound on the 


relationship 
DRT = cos arsin(VERT SEP / SR) * SR 


is the sum of the partial derivatives of DRT multiplied by 


their tolerances. 
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The third method of computing down range travel will serve 


as an example for this procedure. 
DRT = cos arsin (VERT SEP / SR) * SR 


The partial derivative of DRT with respect to VERT SEP 


becomes: 
OQ DRT f SR 


© VERT SEP (eee ae 


The partial derivative of DRT with respect to ALT becomes: 


OpDRT _ “ALT 


pe (sR)* - (ALT) “ 


the error bounds are: 


VERT SEP = +0.5 feet (rounded to the nearest foot) 
SR = +5.0 feet (rounded to the nearest 10 feet) 
Therefore, the maximum error bound that can be expected from 


rounding error of actual delivery data becomes: 


Aprr = —0:5(SR)_+ 5.0(ALT) 


\/ (SR) ~ (ALT) 


This analysis was performed using all three 
methods of constructing down range travel. The third 


method was found to be the most accurate with a maximum 
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error bound of 5.2 feet and was the method used to construct 
the down range travel from the freeze data. 
4. Hit Distances 

The hit coordinates of the experimental data were 
not utilized because the eoreuree bases its calculations 
on the location of the search radar cursors. If the cursors 
are not properly placed, the weapon, most likely, will not 
hit the target. However, for the slant range measured by 
the search radar set, the down range travel and time of 
fall will be calculated accurately and the weapon will hit 


the ground in the proximity of the cursor placement. 
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VI. PRESENTATION OF RESULTS 


A. FORTRAN VS. PIM 

Appendix A contains the results of comparing identical 
ballistics algorithms: a FORTRAN program which is a Naval 
Postgraduate School modification of the Naval Weapons Center 
BOEING algorithm, and a PIM version of the same algorithm 
(Ref. 3). The difference between the procedures is that 
the FORTRAN program uses the standard IBM 21 to 24 bit 
mantissa for its floating point number, whereas the PIM 
version uses a 16 bit mantissa. 

A summary of the results is presented in Table 2. 
With the exception of weapon number five (MK-76 MOD-5) 
the feted average difference in down range travel (DRT) 
was 1.6 feet and the maximum absolute difference in DRT 
was 17 feet, which occurs when DRT is 8,332 feet. Weapon 
number five is suspected to have a coefficient error, 
although none have been discovered. 

Overall these results indicate that the sixteen bit 
mantissa is sufficiently accurate to perform the ballistics 


algorithm. 
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TABLE 2. SUMMARY OF FORTRAN VS. PIM RESULTS 
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B. BALLISTICS TABLES VS. FORTRAN RESULTS 

| The ballistics tables were compared against the results 
of the FORTRAN version of the ballistics algorithm. Appen- 
dix B contains the results for a variety of initial condi- 
tions and weapon types. The results indicate substantial 
discrepancies between the ballistics tables and the FORTRAN 
program. The latest version of the Naval Weapons Center's 
ballistics algorithm (including revised drag coefficients) 
still does not resolve these differences. Table 3 gives a 
summary of the data in Appendix B. Weapon number five 
(MK-76 MOD-5), which was used in the SONS data 
shows reasonable accuracy for the range of parameter 


values used in the experiment. 


46 






wees S13 tantsa: > 3 




















- AVERAGE 







AVERAGE MAXIMUM MAXIMUM 



























PER CENT PER CENT PER CENT PER CENT 
IN DRT tN TOP IN DRT IN TOF 
(feet) (seconds) (feet) (seconds) 


: 
pee [oo [oan [ose [oe 
Pas [esas [owas [ase | aa 
Pare [ein [oon [oa | 
Pin [ear [aeons [oa 
Pa fase fase [ rae | ae 


* used invalid drag and mach coefficients 


TABLE 3. SUMMARY OF BALLISTICS TABLES VS. FORTRAN RESULTS 
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C. EXPERIMENTAL DATA VS. FORTRAN ALGORITHM 

Experimental data gathered by bombardiers from Naval 
Air Station Whidbey Island at Boardman bombing range is 
given in Appendix C. Because the ballistics table and 
the FORTRAN algorithm agree reasonably well, the FORTRAN 
algorithm was used in place of the ballistics tables for 
convenience. The down range travel and time of fall were 
calculated from: 

1. The experimental data. 

2. The FORTRAN algorithm with the old drag coefficients. 

3. The FORTRAN algorithm with the new drag coefficients. 
The calculations are described in section (5.B.2, Wind 
Effect), and the results are summarized in Table 4. 

The substantial discrepancy between the experimental 
data and the results of the ballistics algorithm cannot be 
dismissed. Because the ballistics algorithm's down range 
travel agrees with the official Navy ballistics tables to 
within 0.2%, the 12% discrepancy in DRT leads to the con- 
clusion that either the instrumentation on many different 
aircraft indicated erroneous readings, or the behavior of 
the weapons is substantially different from the behavior 
described by the ballistics tables. Additional data under 
more precise initial conditions would have to be gathered 


before any definite conclusions can be drawn. 
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OLD NEW 
COEFFICIENT COEFFICIENTS 


AVERAGE ABSOLUTE 
DIFFERENCE IN 247.00 247.00 
DOWN RANGE TRAVEL 


AVERAGE ABSOLUTE 
DIFFERENCE IN OU. E299 0.2573 
TIME OF FALL 


AVERAGE PER CENT 
DIFFERENCE IN £L973 12.435 
DOWN RANGE TRAVEL 


AVERAGE PER CENT 
DIFFERENCE IN 
TIME OF FALL 





TABLE 4. SUMMARY OF BALLISTICS TABLES VS. ACTUAL 
DELIVERY DATA 
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VII. CONCLUSION 


The radical cost reductions in computer hardware 
brought about by large scale integration (LSI) have intro- 
duced an opportunity to construct micro-computer based 
airborne tactical systems which reduce the hardware costs 
by at least an order of magnitude. To establish the 
feasibility of constructing such a system requires that © 
two questions be answered in the affirmative. 

1. Is the computation sufficiently accurate? 

2. Is the computation fast enough to satisfy real 

time requirements? 

This study concentrated on the first question. As the 
results indicate, the 16 bit floating point mantissa is 
sufficiently accurate for the ballistic calculations. 

As a byproduct, the BOEING-Naval Weapons Center algo- 
rithm was compared with the published ballistics tables. 
Although some of the weapons displayed close agreement, 
others revealed substantial discrepancies which remain 
unresolved. 

The most significant and unexpected finding is related 
to the experimental data generated by the bombardiers based 


at Naval Air Station Whidbey Island. If the initial 
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conditions recorded by the aircraft's instruments are used 
to predict where the weapon would impact the ground, then 
ike ballistics tables predict that the weapons land con- 
sistently more than 10% short of where they actually landed. 
Either the recorded initial conditions are incorrect or the 
ballistics tables do not predict reality for this weapon. 
Although the micro-computer is substantially slower in 
executing arithmetically complex tasks when compared to a 
mini-computer, several micro-computers can be used as 
dedicated machines for specific tasks. Such a distributed 
System can operate sufficiently fast to solve the real time 


problen. 


a1 





3° 





al ~«Iletvs= 


$9977 593 


mo 


ed Josun Bivow oogeew sri s23dw 





6 Bost auoqesw 9: sj tobbotg seldad me 
| sa) St txyods AOL. eas 
eno7 J 5p stint bsbyooeit 
[aibs ton ob esiGag 
ovata of 
ae ee 
] aa 


APPENDIX A 


This appendix compares the results of the FORTRAN and 
PIM versions of the ballistics algorithm. The absolute 
difference in down range travel and time of fall is 


presented. 
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APPENDIX B 


This appendix compares the NAVAIR 01-1C-1T-1 Ballistics 
Tables with the results of the FORTRAN version of the 
ballistics algorithm. The difference in down range travel 


and time of fall is presented. 
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APPENDIX C 


This appendix is a listing of the output from the cockpit 
of Ores: aircraft recorded at the aac Hee ezanen 
was released. 

The following is a brief description of the parameter 


headings as they appear on the listing. 


TAS = true airspeed in knots 


TH = true heading in degrees relative to true north 


5 
Ww 


wind direction in degrees true 


A 


wind speed in knots 

GT = ground track in degrees true 

GS = ground speed in knots 

RA = release angle in degrees 

VZ = vertical velocity in knots x 10 

VSEP = vertical separation in feet 

DA = depression angle (search radar) in degrees 
SR = slant range to target in feet 


TOF 


time of fall in seconds 
HIT = his distance from target in feet 


AZ = hit azimuth in clock code 


170 


5 KICwessA 



















wloos efi moti Juqsuo SH to snldald & al 


7 . a l 
froqasw ott sapient ent 358 bgybtopst Jistatia® 


* - 
, . 7 * oO 34159%8— Satud & 8 Bee bd 


j - 
7 
42] ang 6a  tTanqys vena 2 


= so 


ajout nk beequais oun = 


> 


oY gokbaod setae 


ai 7 ’ 4 » ' 44 “ 
b . " ies —~ Soa 


ag513 wit notsset!bh balw = 


co ot Soeqe Balw see | 
sso71geb a) doses Semone 
sol ol bese bauer Se 


a 
osrgsh ol Signs seaaiem 


a: ! 4io0is¥ Ieolstsyv = 


nolijeyeges, lesiazey 


sboeose ot [ist ae 
tes , mort somedeke etd 


(> okt doventam See 





VSEP DA SR TOF HIT AZ 


VZ 


TH WOIR WKTS GT GS RA 


TAS 


eceeoevereeeoeeo oe core ereveer ee ee ee ener seoee ee eee eee 
elolelojlelojeleloelclelolelololclololelelelejlolelololelo)lcleololelelelelelola\elelelolo) 
ANMMOMOM MOMO MMNODOCOMOOMOMMMOOOCOODOOMOMO0oO 
THINNMON NANO DDNNNNNOANONONNNON ST SARANN AN RANAO 


foe) tn) = SS Sees 1 cael eee Peele tet ro 
eeeeeeeeeeeteeteeeee#eeeteteseeettet eget 8eeeeesee 
SODCGCODOCODOOOSCSC OOOO OCOCOCOCCOOCOCOCOOCOCOCOOCOCOOOCOCOOO 
DROSTPFOO NOD NFTONnFtAOPrOVNIoreDONnNDOFornodynno 
a a x a Stn “NS Oa NN Ss NSO 
ta) 


DADO-ODOLTOMNMS DOE NNDOOFDONDOLFONEMARDONSROARHONO 
eoeereoeeoeo eee eevee eee eee eo ree eee ee ee eee eee ereee 


ADHRODA DO WOM OUND MO OOM ODDDODS HOO OF anne 
= we 


eoeeevereeo ec eee ereoeeeereeeeeoee ee ee eee eoere ee eee eee 
lelololelolelololololojolelololololololojelelolelelejelolelelelolelejlolololelelelolo)\=) 
OANMNODOFRFPAMNOOE DO HaMOGDNSIM VOVOEMMNDSAOOWM ORO 
NOOTR ALPINE OU AMAL OSFNODODNDOFRDAHONOMANNOM +40 
ODO DUDE SUD DV ULV 9.09 9 0 OF DN SSL LV NF FOV SPS SSP POA PLANO UN SS 


eeoeoeceoeoereoe eer eee eee eee eee eevee eroere sees eee en ee @ 
AMONNO0=DOD0NOM HOOD SONEE FNOVOPASOSE LOE FOr ALTO 
DHA AOM ANON OO HORAN DO SMAI FON SAPRANNDAOMFPOHBONO 
MPPFOMAM MOPHAALFNOMNOMDADODHDO SHON DODDDOME EDAD HD 
Sse a a es Sand a 


eeovosvseveeervee eee eer eeer ere ewe ere eoew wee eee eee ereee 
OD AOPODLTOFSHE LSA AUMNMMSAMAMNOOD SHAMS MATE DOSB0TOHO 
aa oe et 


eoereeeeree oer e eo ere eo eee eeerer oe ee eer ee ee eee ereveee 
NEE POMPOM STFIOMN MINS ONMNOM OMUDNOWNS NO SANNOOMNMN OTOL 
FOMAMOMMAMFHEEMMOAMMOPMMOOHSFMAMFELPOMMMMAMMMMSMOS SFM 


eeoeereoeereneeoe ee eee er eee ee eee e eer eee eee seer eee e 
EDOM AODRDHONS OCOODONODM ES SaHqHODRODAHNUAMDOONROO 
DOD OM DAO DOOFRDAADAS HOMES ODADAAHODADOAMRAINC DAO Daan 


eCeoeoeveereeo eee eee ee eee ere eree eee eereeereeneeoe eee eee 
SFO OMAN FOND FANO DODO DAMON DAFANAMAOMOADAHAOwO 


ae aes Ne Ss ANNNANSENMO SS NN SSAN MNMONNAAN 
evseteeevreveeeereeeeee ee eee enereewer eres eee eter eevee 8 
WMO OPN AANMDODMNNDOMMNMONANDAMOMNDDNNAMNO $0047 00 
LON OLD AL LAS St SALAM MASE PIA FLALALALAWN OLA ODDORAO MODOMNFOO00M 
my mm N NNNNNNNNNN AS ONNNNNANN 


eoeree eo ee eoe eee eee eee ete oereee ere ereeer entree eevee 
ODO DOIN DR OD DSAHD ODM ANDAM PS DNASHORDDDADDSODAHOOOMND 
MCC OM OM MOO FROG OD OPP OPES DADA AODOD DOD OMNODAAAOADO 


eoeveevreoereoeeeoereeoeev ee ee eer ereo were er eeoerevrewer wor ee eee eee 
AO OONSMEFAONNODDHORNFUINNIM MNS NODSHOSTADODEE MMA 
AEM MO OM MM AD SO FINAN FM MH DOLD FANN 0 OR NA NOLL OO ONO DU 
FOAM AM AM OADFO FO OAM MOFMOM OAM MAM OHFELPOAMMAMMAMMAMFMM SMO MA 


BPE 


i, ee oe | 


‘.@ * 
Tac 
On tic! 
7 , 
‘-~. 
6 6 © 


= 272Geaoee 
Acrowi er Oo Deore te pyre er 


es 



















Ss * ® J 
2Oc!) VS 
*y e ¢ 

. ~ 

ra i 

2 = 


i? =) 
fuga rd Qari 
che eee eree Ss o8 ee 
. orotate ae 
* 
° *s ¢4.,.89 28 * © 
»—- 64 o0Om 
7 moe ( my? > 
, 4 Oren 
Wr & on ’ 
* * 
» “pT 7 
i be be to . P 
' | 
+s * % 
+ ee 
ina 
s ' e . . 
me ) bm bm Ths 
s ry * 6 
> <—_ 
* 
m¥Asl 1 ap UL? ahhh a 
i A , 
e é g ® setes te 
me = alan “= 4 tc ce - 
a , et el + O@d 
a 
oe *?@see® 
» E one PI OE 
“a + i -_ tne” 
>: 
~« eevee @e 0 ee 
¢ > =. ep eee 
« si%e ; 04st FAG Vr 
' oy . wi * 
® «4+ & 6 eee eee ae 
j ! 1 o- Oe Alert 
_— o ap +e 










, 0+ 4e46 04 89) 
- int een Or et 

* pany >< ‘ 
; ~ AA 


GT GS RA v2 ‘VSP DA SR TOF HIT AZ 


WOIR WKTS 


TH 


TAS 


elolelelojlolelololoiclololejololelololelololelololelelolelelelelolololo)lolelololejolo 


moom fo) Oo000 O0CO0O0O COCCOCCO oO ie) oS eoonme 
TPoan wy OOOO BOS RS OER ANNARS N mo om Om 


a oe Seas a 


@eeeenr@e#es@e@eeseeeteeeeeeee#ee#8e88 @ eeoeeoeesvee#eests te eette ee 

lolalololatelolelololololalolelelolelorelolotorotolofetororor-re) oOoo000o00000 

NFOO ve) MANINO ODNNO NMANNWNO uw mo Fr MH 
ee a eet 


NNVDOMNDDAMNDOOOMODMNUDOMNNIMMOASAUDLFaAMOONN ODE NAOMN 
eeeeeeeeeewreeweereeereeepeteeoeseseeevreeeeteeveeveeeee7eeeeee et © @ @ 


DDOMMOMSDOrDDDDDOlDDDDDHADDDOMDDO OM ODOM DOMA 


SCOCCDODCCCOCSCS Soa aneeconeceoeooreoosoeceeo eae 
lola lalolololololololololololalolnlolnlolololololmlololololololololololololololololo) 
Bee oa armen oamar anoeuncnao aa oatarecnce cee 
SO PP DP FO OND COLD OP OF OO MN FING ORS O FOLD IN FOL LN CO 
SPSL FSI TSI OS SE ES POTN Oss rete rere 


ceoeoereoevreoeceo ee ee eer eee eee eeoereeeee ee eee eee eee eee 
DANANDOM PAHMOOOMS ODN SE LAF DONNA FMO FORM + OONS OC 
DOOM ADONMANDADAAONDODDO POUONNDNODIN OMNOMPANM feuno 
DD SSPE ESO EOSS. SOV at SOOCPARSI OO ODAe TS 

Lae = Sesqaoqeqaqoaq aS a 


eeoeoereoesreeoereee eee eee eee eee eee rere eee oe eevee oe oe 
ODANDHDODOVDOOD VNOOCONNANA AORANADOCOODHAOHADOMNSFAOMONaM 
DOD NODODAHADOAAANAHAONADODDAHADADODONAOODOIHAAAAAHAAADHADH 


a = Aa ses Sete ae at NEINNNNANANNNANANNA 


eeooveeoereoereeoee eee ee eee 
MAD OM DNDHOADVNFOTRO-E 
0 NNEEP OOF OOFEEPoOTFv0o 


) 
© 
-°) 

NNNNNNNNNNNNNAN 


eoeoevovoereeoeeeve eve eee eeeeoeeereeeereer ee eee t eee eee e 
DODDDDDDOM MS NOCONMONAONDDDHDNDDDOM DOA SFPHOMONAMH 
DDD OD DODDD DD AHODARAAAHADAD OOD ODAOD RAO OOANANANAHHOD 


@eeeeenre@eskeeeseesd8scseeeeeeeeee#3stc$$eesee#eesegéeé@@ee#e#ee#ee#2#@e8eee#ee#eee#88e#ee8e e 
DAM SF DDRODOSNANNASTNOTADMSFOSHMOHDODODHNDODAHHOSNS AN 
SPPOWMI ST SF PORSINNNNMODNANMONNSPOODM ONNNN SSO AIMONGOORS 
AMOAMOAMMOAMAMALFOAAMAMHMOAMAMMAMSMOFMMOMFMMMMMMMMAMAMMANMH 


172 





> | 


















* © F @® @* * «4 8. 8_® 
oone<s ooo 
‘A en tute ly 


® aoae 
Nealar. * = 
File ed ee Te 
~~ ay ot OS 
+.Y 
; yp 
eet eee ee te © 2 eee 
~ ~Lleneearony 4 
on ie | el sae’ 
; ri teetetvt te 
a 
eee eee * @€# 2938 
ae ai ke Ae & Qe Ce 
c= —2 99h Vee 
~ A so -TgHc [20 Vn 
—i a 7 
' ad °F 
_ To 
a ore 
 w 
° ep,eee e028 i, 
—_ wie a) oS aa 
sD * Cc Ooo wm ° JC 
= 
oe & eee * 4.98 
b <i Ue Utero” 
7 i Lanham - 
ee e *e@ 
7 “212 4A @ 
saan Ay te = 







mh ry 


t + & POP Ee nen 


GT GS RA ¥Z WSIEP DA SR TOF HIT AZ 


WOIR WKTS 


TH 


TAS 


ooeweeever eee ereo eee eee eee eee ees eeeeereoer eevee e eee 

lelolololelelelolololelolelolelolololeloelolololelelelelolololelololelolelele)ejelolo) 
fo) OOMNMMOMOOCOMOMOO OMoOoOOoO COCOCOMeOoO ™ FOO 
N NNO ANS TORS ONOMO OCLANMATOIN N NMO 
(se oe ee e al a re 


eeeeeeesteeeerteseveeeeereeereetrteeeetese ft e#tkeet eee @ @ 

ODOCOCGDOCO@OCOCSCSOOCCOCOOCOOCOCOOCCOOOOOCOCOOOCOOCOCOOCOOOoOO 

Om + ONDOFODASFINOWNE DM TONDO SAG Oat mom oro 
Ss SSO NN tN 


eoeveeoereore eer ee eee eee eee eee oreeeeeesees ee eee @ 


DODONNOM™ OEE 0ONDOE EEO OOFODOEONOD-OOry-- 


eeoeovrevoerenee eee eee ere ee ere eee eeer eee en eee @ ° eee 
Te eee ee eee eee aa gee ears ooo sococ6 
PFFOHFDNNANODOMNAMNDOM HA OKO-PNAIANE® FOMNNOANM 

NA DIAMNODDORMOLNATO AON MOAIMMONTN ONAN OOM OMAne 
FFM MM MIF OFM FO MOA FFF ODNFPPOIM FPO SSP sorry 


eoeoeereeoe ees eee ere ree eee ee ew ee ee ere eee eee e eee @ 
ONANNDO SAFDOLP SH PANMDOFODOOM DOMOM UNM OSSMOMAMSN 
DANS FODMSAANHNODNDHADDONUNIMLPOMAMNSFOOHNDOSGCOMMODOO 
DAD ON FADOMM DAHON FRDADDD DaHROOOW DE OM MP FOODADODOOD 
rt e Cae) a = 


eereceeoeoeose eer eee ere e ee eee eer eee seer eee eneeeeeee 
SOO PFOSAINN SLE NADA OD SSE SOW OD ONO Sam OM MMMO 
as = a Cn] 


eececveverereveeoeoe eee eee eee ewe ewe ee eee eee eevee e oe se 
SODDMORDON HANNE RHO ROOMOTOMNMEMAAMODNOMOSMAOASN 
WV LN OI SEO FOO UAE FPO MOA O FO OP OM OD DODOMSMRM MN MAIN MAW EN 
MOFOM OAM FOAMAMMAMMAMMSFAMMAMASPMAMMAMAMEMMMMMAMMMMMMmM A 


eeoeoevreoereteeereoeoee eee eer ee eee e eee eee ree eee eee ee 
MFOD DAAHONAIHOAFOOCOVNOOHADODDYHONDOEDADDARHBDORROOO 
DHAOWDDDADDD DODD OAHADOLFARDAAHODODMNDDDDDDDODOAMADOAAD 


eeceoeveer eee © 
FOM OLN ON FF SO 
NN 2 


ee eeeoeeoeeeeereesteeeeertetteeoetrteoeeetete eee @ 
No 
oo 


e 
OAS ODOADANNDOAHOOSFRADOANSOMEMHSUVO 
NSS SANSNNMMMOSSEOMS ed et dd md med red 


@eeesveeoeeeesve;8e8eee0e@@ @ @ 
ASAMMOOAMFEEMSHrONDSO 
= Os=INOONM au DOM 
NANNNNNAN 


eecvoteeeeeereerevee eer eeeeeereer eevee eevee eee ee eee & @ 
MFORDHROODDDDHOM0O SHOSGSANMPODNNN DOF OFDODDaODODOE- 
DHROD OOANDOO OD DDIADLFHAAAANANODAOMAAAODODDDODDOO ODA 


eeoeoereoeeeoer ee eee eer ee eee eer eer eee eeeve eee eevee 
OW FNOWMM OM AF NM OM DO SBD SM OM OSD OME ANON SFI POANDO OT + 
NAN SOPH FRET SPMD OM SF OWINFN MAW FLAM MIND OF OFOOM FIDL 
MOAFOMN MOM SFMOAMAMAMOAMMFEOMMAMAMMMSTMOAMMAMMOSFMAMMAMAMMAMMN OMA 


173 















2s ee ee es 














e«* 24. @ @ ee eae 8.* ® ese ef 
SSGOlQnasooovesgeocce eT — 5 
rFOoSeab SS QaOocrourd otm ~ mea 
— _ 
wove oa aory mpi Sighs etd it: 7 
ow _ : : 
, = 6 ©o0_9 8 £7 Fs san ¢e #8 
Soc o30lS oA sconRoe 
Mewes weOe nme 
So hy “nw 
Ate Oe: Oc Kates 
*<«o ae orev eeeneere® 7 ¢ o% 
yo 10 OO ~ISe reo oe QO 
+. s 6 sa 8 . * © 
Gooonscocece:sc 3ca0coe 
f : Mmrotr www wy te 
res ( DBewoo--v o 47> = Grrn-4 wtb 
eS SL Ee OD De AO ° tt Seen ae 
* ° * e > ° . . ] ¢ . ’ ° 
* wist i —= ry iA ae Se 
— - { se - => heey ee lee pe 
: i | : Be j } 7 
» © ‘ -e* ¢ * (en ee ee eee ese ees 
pe Get stn Ge Am@ 293 +O EMSs YOR 
nid S yt } nov pee ree © mest 
C207eht-4-1-1 9-14 5 AD on A a Fes 
~ - _ 
* « . eve + see se*eeere 
Ac a 26 iN O* om fa ‘ya OW Be 
‘ bm Sl eel 
’ | ‘ > ss @ > «2 @ 
- 5 — inn, tine COS 1Oe Oe” 
tf 
* ’ a * é : ° * se 2s ® ° 
De- x >—i 5b t f moO Oe ota" 
Aru lr rt ie 0 patty AD Dy Qa" 
*~ 7, * rr — nem 
e . ° ° « ‘eee. ¢ 
1% © . 20< 1. a IO wie 
eto ‘x * > 0 c ma oe Oo 
~. 
* 6 . ‘ s e . 
ot 7 . TL OO © OP eete 
poe ak & t as 4 home |) ae Boe =e 
, ' * oe © & @ 8 @ 
oO) , vb mee oie 
ter Ae 4 1 ih aie arse 
i i "Ay 
. ’ e . > e 6 * ad * 
> « & ¢ ¢ —_ -" 
se + ‘ . 
r ; t « « oS 


GT GS RA VZ VSEP DA SR TOF HIT AZ 


WDOIR WKTS 


TH 


TAS 


eeeotee@*eeeece8ete8 88 8e88eeesees+3noeee*cesg@eeee?e?#e?2e#8ee#ee#8*e#eee2ete 8 @¢ 8 @ @ 

CODD CWOO COD OOOCOC COCO OCOCOOOCCOCOOOCOOOCOCOOCCOOCOCOOo 
COOMD OBDMOCDODVOOMOCOO OMOMMMOODOOOVOOMOOD CO O 
SNANN AN FOANOM SAS ts SAN SSI ORNANSEOMNINO MO O 
re aed red —_ aS (ma ed eo 


eesveeeVeereeteeteoeeee#eee @e @eeeeeesesevseeeteeetrpeeetet © &@ 8 @ @ 

Plelolalololelolelolollolelelolelololeleloleloleletolelelelereleleleleletererereror— 

OOO NMLTHONDCODOON NOANSFMDOOWOMNOAIMDONNM tO OM 
a Pa ee ee ee N aN Nae eteted 


DODOAINHONEENDMOMAHOPEODODHOON SOM ODD AD SMINANAOM 

eeeeoeesv@eeseteeseesee?efse0e¢ee8et?eenrseeetreeeseeervseetgeesese ee @ @ 

DM DAODDDDADONMNNNMNN OP DOF ODDDDHOHFOOPMONMNNNSYS 
et et mt md 


eoerervoererere eo eee eee reer eeeoeeeereeevetoeveere eet oe 
lelelelelolololololelelejlelelololajelelololeleloleleleloleleleleoleleleleolelololeelole) 
NODUINDDO ONSPNOFOFERNHONO ANON ORMAM ODNNDONAHONNS 
LAO FM OM DO SAMO AMO FSP MO PUNO ONAN NARNNIAINO FM DOODO 
PFFFPODO FPA FHO MOM MOOOSFPPHPSEHTPHPOIMNFOOOOOLLPOIMINAINN 


UCR aE eae eee eee ee eA ee 
PFO MOMS ARO DOAN FONE MODMDO MSDS APOVNSOAMANOPFPAROMRHAO 
DDOMNFRMDADDNONOHDHOMN OMAN FODOODO OM FROAHOONEIAMOAM AO 


Ogg eg OS Cee ee es ee 
as Nh med med ed ramet ed ed ed 


eevee eveeeoer ee oe estes eeee eee eee Feeerereeeoee ee ee ee 
OF GOAN AAO HPFOAMAAN SM MAMAN ME DONNOMOCODCOROMND 
COV EF) SPV OO LN ONO LV UD 0 SO Be LO OV OD IOI OI LA OO NIUE PLA FP RIA MMO OH 
AM OAMOFPOAMMAMN MAMAMMAMMMMAMMMAMFMMMAMMAMMMM MMMM Mmm ey 


eeeeveveeeeeeoeoee ere eoereereere eee eevee e eer eevee eee Fe 
DOAADHACOOGADADHD-| OND AOM-OANAROOOCODOONDROOOOCSCOD 
DRDDDONDANAINDORODD DONS MLE FOODDOADAAAADAAAODHAAHO 


DDO FIND OFM ODONFOFONAFMOND ODODOO ADAH MUS DUNO NOM Or 


SSAA Sate ed He ANaeasa aaa 4S 
eseeeeeeseeeevmeeseteeveeesrer?seeevreeeseeteteeeeteenw#oeee#ete eee ee eee @ 
MTFODOMSFOMNODNSODMAUMNOWDOFNFUANMNE COO COCA DAAAAY 
NO NMO OM MOO MOFOMOMAM FANMONNNAM NNN MO NSF POS Pert Or OOMOmaoo 
NNNNNNN NNNAAO mam NANNNMONNAS 


eoeoereeoeeoeve eee eee ereereere eee eevr eevee ee ee eee ee 6 @ 

PEP F ODORS AANFOOVTONEOOMUO-OEFLTRADDDDMOOOMNOMNOOD 

DOD ODODARDDADAODAD DAO OMNES FODDDDDODDDRODMAOHDOHAA 
= 


eecvoeeovoereevevee eevee eee eereevoereoe reer eeoer ee eee eee @ 
OF NE DNN DAS OM SAU OONNDODAOHM OM FOMOMIMNSMONDOAOS 
PFD OA DOLD LA FULD LAL DED O PLAS PAN AM MOM OM OH OWN DONMAMOFANNNM 
MMOMOAMAFOAM AMMAN MAMMA MMAMMAMAMNSPOMMOAMMMAMMAMMMAMAMMcH mH 


174 

























» © + ©.86.8. 3.4 a ° 
~oo0ac% ‘shebati 

¥ s Mac vteo 
“io & agen ROA 


eoenve0ee@ee © .* 
oly) Gi aie & OO Oieess 
4€ Jue ole wo Vig v 
ahh & ¥eue ae ; 


eo 








es 
~¢ “~2& 





, «re @ eae 08 
M Cul ee & > eee 
1 yi viv’ 


ha) Hfaln. Ae 





4 nite ot weeny 
— = hee fe Ree foe 
e enveve®e 
_ ie 


pane eee =~» 


A “ 


Aw het 


e 7 ° * eetetens &8% 
? =) Sh 1 me heya ton 
ott 1 Doe Oeot 


. soeveraeee® for sf ’ '~ P 
ie no re . j 
we ieee Le) ye 

“ vean Read Al Ad bid) bik ot 0) be 


GT GS RA Vi VSEP DA SR TOF HIT AZ 


WOIR WKTS 


TH 


TAS 


eeeeoeertreoeeeesese3#seeeeeeeeeeteeeeeeeeteteeteeeee ete & &@ 6 @ 
DODO VCOCOOCCOCOCCOCOCCOCOCOCOCOOOCOCOOCOOODOCOOOCOCOOCOOCOCOO 
moO COCO COMOOMO MO OOOCOCOOSO COO MMMMOOCOMOCOOSO 
+o NAODNLAWNMUNIANA ON NOMWOMS NOM MNOMINMIWIWINONR 

= eal - a ar es oe home| 


eeeeeovesnr@eeeseeee@e#enreerteeeeteeseseeespseteeteseeresee eet © 8 @ @ 
lolelelolelololololelololololololololololelelelolo)\ololelelolelelololelololololololo) 
oaTan) DODMADPOMNDO EM STORFOPNHNO FOF OONCAHNOTE DO 

N NeNeSs Sn a ae a i SeaNaeNnNeanh 


OU OE ANFOOMODO EOP MMNODOEDNNONNORHAOMW MNES ADAMO M PIN 
eeveeeoeeeeteeeeseeseeereeeeeeeeeeertreeeeeeteeeteeeef © @ 


PETA HONDO OP OQODDODADNNNOCADADHAO-SDHODNVODNOOMM+ 
; pal om] = a o 


- 


eooeoevreoereeveeeveeeer eevee etree eeeoeveeevee tee eee ee ee 
sleloleloelololelelololelolololcleloelelololelelolelolclelolelojolslejolelolololelelolo) 
DRNOOMIFANANOSH DADRA HONODNDPANANO-PNADMAONONOSh 
DOMNOSNNNDORAOEOLTOLOOTFOBFON SRS ONO ADNDOMO—FNO 
NN NODA F DDN FFF ODD OED ED PO OLED LV LD SPSS SO OLAV LALO SPP ON 


eeoeoeeeeer oe eee eee eee e ee eee eevee seeeoee eee ese 8 
MODAN SH OOINSNSAOPLIAN OP DANO OFAN EDD PEON ROSNAONS 


MAND DONE OSDAM FAM MOM ODADOMDADHAADAR AV aM HOUN Ot Ot 


AMOS ODOND OM DONO SM FFHOFN MMMM HOADHD MAST AN VHO OO cow 
a4 et ete et teed LH el es al et 


eoeveveeoee 
COT OMah Oo 


20. 
O-. 
Te 
0. 
4e 
0. 
5e 
36 

L3.e 

11. 
9. 
36 
36 
66 
T. 
26 
26 
0. 
0. 
le 
8. 
66 
36 
36 
4 
le 
1. 

15.6 
0. 

13. 
36 
le 
36 
4e 

50. 


eoeoeceoeee eee eee eee oer eee eee eee eoeeere ee eee ee eee @ 
DAONAOMDMHAMONMP-OMFODNAMNOSASOFOODONNODO-ODOINM 
MOM AFM OM FEMMAMFSMMOAFMMANSOMMMMAMMAMAMMMSFSFSMOIMMMOSMMMM 


eoeovoeoeeeveeetr oe eee eeer ere eee ee eevee ewr eee eee eevee 
DOOD SAAHONARODNODMNES DOVNASAMOBIAMES ARORADADOMOM AD Dea Oor 
ADDORDAARAPDODDDAOND NOD DOD DDIADOHDNADDANDDDDAOANDAODaO OHA 


eeeeseeevoweeeeeeeeeoeeteeeeeeeeeeeteeteee7ee?eereeeeee @ 


WODNAFORADMAMOMNAFORHDODMAFODRDDOOD DOM FOODNDDOM OH 


NNNN eas ae NN SaeesNaeegaem MM ANNAN 
eeeoeoeeveaeeeeeeeveVeeeeeeetrteeeertreeeeeeeeeet ee © @ @ @ 
NOMAD DSMS MADAM NO SLOT HON SHLAA MODMMNAOSTE DON 
MTHDONOOOMWNSOTFASPMOSPASTOASSY SOM AMTOOCODOCOMNNOD 
MANNNNNNN  Mmco NNN NUNS SeSstetatm NANNNNNNNNNN 


eoeooereeoeo eee eee ee ee eevee eer eee ee eer ee eevee ee ee ee 
CODD SH SsSORDDDODDOOMDO SAMNOVMDOOMM OO DHDOOCMMN ADO AO 
DNRODARDD OOD DDO ODHNDD ODD ON AKNDNHODAAO DODO DODNA OOOO 


eoeoeceooe eee ear eoer eee eee ee eee eee ee eeoer eee ee eee © 
OMDO OSaFrorpmaMmnAdOLFMOsHDNNOAFTFOMOODMHONSFIADMOWM > 
WFAN MOAN OD MID SFA OMIA LALA N 9 LAE NS NNIAIA TOA NN MAM SFMOMMHMAM 
MOAM FOMMFOMOAFEMOMHFMOMAFEMMMNMOMMAMAMDMOMSFPEMMOMSMMN AM 


175 


* 
9 
















so+*e22 * © #2 
219 (Ooo - 
> m1 Me 


eo » sd J - 
Pere + ona ee ae evan 
f ty Lh, MH OOO 
*. Seti Me Ale ee of & 


; »* eas “Ae **#e 
_ 8 tom eee 7 mF 
~¥" ee te Fe Av 
K % Sinn e > 


7 


: ss eee? oes 
baad, VvVE ogame 
sO 2a meee 
~ 


se oot eee 


—— al 


«se eteeee en 
2 owog 
7 ‘Seca es, 


a 
» > pinta . 
‘eho 


mre we 


VSEP DA SR TOF HIT AZ 


VZ 


TH WOIR WKTS GT GS RA 


TAS 


eeeeeeeeveneeeerpeeeteeteeeseeeeteeeteeesteeee eee © ee & 6 @ & @ 


lelojololeloleclololelojlelolololelelelolelelelelolelelolele)elelelolelelelololelelelele) 
mM OOMO MYM MOMOQOOO OBMOMOEMmMoOo OCOMMmMmM @G OO 
MIN SLAC DO OEPONTANN NSAAMATENN OOMTND OO NO 
4 s+ ae — a4 
eeeseveeerteoerteseeeewveeeteeeeteteteeeteeerteeet eet et eee @ 
SJolololelololelolololololololololmjlololololelololelololololololololelololslololololo) 
Fm ALTODO 0 OONOSTTTD CHAIDAMDOTO +FOOND O OV 
Oa HM Nena SH a ann Ss ated ed — 


OADND OLAS SO CO SAOAIDANOMO DNODNMNINADM FO AF aHOMAOA A 
eoecvrereveoeeoee eee eee eee ee ere eee e eee eoeeeoer eee ees @ 


DOWNDIARPE ESE OOM DAODDODOOM-SO-r-EEO™ODDDDOOrFODOrE-t 


lelolelolejolololojolelolelolelelojlelelelejlelelojolololololelelololelelelololajelejelo) 


eeosvoeeesvs2ete?eeseeeee?e @ 
DDADAHRDAANMMNANNMHOOOFAIN 
tli bbb te aeeeeqqqeaeed 

RSS ae eeu Fete et Voi RT Heat Is 


eoeoveveerevoevreve eevee ereoeve ee ove eer ee ee eevee e ee ee 8 @ 
MNFUMMWUIO DMSO OMIDADSHMH HNO OCOMSNAM HONODNOLFDINDA$SAO 
DOVWDON OM SANA STOOWOUNANN SANNA NAMA Pt BODNDAOMOM 
WDD DIAM DHDDADAADODAKRADHODHRODADDOOEEFODHOROAHHADHAA 
sa ol mo — o el a ete ei 


eeoeeoeeeeses0e4sese?seeeseseteeseseeeeeenrtmeeeeteeeeeetest 8 eet? & 6 6 8 @ 
DOMNDAHHODMSFHOMFOHOMNDODASE OM FRONDNNOOE FOOHAINE 
LAID PLA NIM MO MOF FOO NIN FIANINOIN ODNDNNNMODDOD OSA SINEG 
MM OOM FFOMMOAMN MAN MMA MOA MM FMOMMMOMOMASPOSMOSEMOMMMMAMASMOMMOAM mr 


eoeveeeeoeeeeo eer eee eee eer ene ee ee eee een eer ee Fo oC 
DYOMNDONANGHOCOODODADARONGCONDORHODOOOOD SMV 
DODO DAO AD HAD ODODAHNNAORD OOD AADAADNADHARPSPARDHARHAORAAHAHAAO 


=~ = = NMOAINNN 

@eeee0es2s#*:ee?s8@e@eeepe#seseereeeeenstrteeteeete7#eeeeees eee ee 8 ee O 
SODNAMAUADMNANNMMOM DDNOOMFANDOSFDOODOMNODNDANNMOF 
DWAOODTPOPMPOANEN SHADE VNOSFANODASFODNNOWNDAIMODO-WN 
NNNONMANNRS MO MY ARENNNNNNA Ss NANNNNN Saeaese 


eve eevee ereoe ee eee eee eee oe eer eeseeereeoeeve vee eee @ 
DODOVDONNAUNDAPODRADHRHOKDOD HORAN SAIMNODAOM AA aHNOTMN SS 
DDO DOOHAAAAODODOODODHNODDH ODHNARAHAARHNDANSFHADOOODARNHAD DD 


eeoereeeoee oe eee eer e veo eee eeoereene eer eee eoree eve ee 
PTONCSONHNSHSFODNDOD VNODON MNS aAIFNUNNEOONS NOOKDANOO 
nae aaloa ma alovioa las laalaal al avceh ol al allah mo wlalallalah ela) eloalaalal. se) allah md ale | aba alea hg 
MM OAM OFFEMAMAMAMAMAMAAMAMFMOMAMMMOAMFMOSPMOSPMMOAMMATS MAMMA 


176 


eeran e008 88 . * «.¢ ® 


S20 OCOCl 5CO) oo - 1* 





a tem ~_— 
oe? & @ sv & © #,* e* &¢.® 
Oooo a2CoOs¢ SOOef ove 
yo >? Cre a+ 4 cu 
— f = = Wret= 
mye , *QUM2ceow 
a ae ee i] ° e 6 e * @ 6 % 
» yo wt ale} = 
4 ° . 6 e a @ 9 
roc a a = “> rn ¢ 
7 43 1% © a At see 
a it Di =o 
r y ty Cr + 
¥ ms t 
i ; i ' 
. ‘ i * ‘ s * @ *» * »* @ 
mite ~ : . m/e LA) Ces Vero wminO@ 


* cleee ot! 5 a 
+ -_ 2 4a Be DO OMA 


~ - 
¢ * > « * * @ é * 
. aie “4 
? * 6 * ‘ 
— - Y tn Cd 
i - rs i 


- on 
® ‘ ' ‘ . ~ é¢evevee ® & 8 68 87 


5 ay Ome 


P : -% ‘ ss ee ee ee 
“ ~ yo 4~Som nr . 
: ne 1 ae aera 





GS RA VZ VSEP DA SR TOF HIT AZ 


GT 


TH WOIR WKTS 


TAS 


eoeeoeeteoee@eeteeeteeeeeeeeeewerteeeeeteespeeeetrteerteeeeest ee @ @ 


elolololelelolololololelololclojololelelololelolololololololejlelelelejelelolelelejlelo) 


o MAMOM MoO © ooo mo O OF COMOC0OSOo 9900 MoO 
wy) SOUS FTO MS aN CO 0 Fs NOMMOF NOM tM 

= ad os Lae ee we 
ereveveee ceoeoereereereeoeree ere eoeeeereer ee eevee ee eee 
mlololololololololovelololololarolelololrelololelorelelololeloleroleletoreleroraterore) 
+ M000 Or O NOD MM M N DMONND AOSO DN 
Ce mm 


Ne MLN WN 


DOCS LAM OCDOMOEEESFMONDONDNMEM OFOOCOrOMNNUALPaHMA + 
eeoeoeveereveeeeeer eee eee ee oe eee ee evseeer ee eevee oe ee 


-OMDODDDDDDOOCMPOPEEE EPL OFl OOF KH DODDDOONDODODDO 


ereoereveer eee eo ereeevreeee eevee ere eee eeen ee ee ee 8 8 8 8 8 
Soooooooooooeoe0c|wocesoqoooocooocoooo0o ooo ooo000ocecoa 
SADDD Dt SOM OUT OS Pa NVANM ANOS HO HODNNNO SHORNOMOO 
TFUIMOM OND OM DOO AMANO FHVNOOCDMNYO=CODODDAHOM 
FETOO0D0DD0D0DO0D0D OM ODDODDDODOOMNTFMOMLPFSFPEONOSFIVNOOPOM 


eoereveeeeoeereoeer rere eer eee eee ee ee ewer e eee eee eevee 
SS ODS DNADDADSDOSHODOLHEFMOGINMOFPRAPMOMMSHOMNE DMM MONS 
WMOFNDOOFONOCODHAOSHOFHM OSA NNAPFONnNOONAM OA FNSOCO 


DADHOO HOM ANAONDADODANNOODE OO Ne 
Sees est St St tee = ~ — 


eoeoveeceoeveeree eee ere eee eseeeeeeee eee ee eee vee e se 
ORE IE AOOFIMNNAM POET REDOONENMODODANDD™ DAHOMAOMNHAMHO 
as Lm as 


eoeceoeoevee oe eee e eo eee eee eee eer eee eer ee eevee eee @ 
GETMMODDOME MAHA DON DOM DOOM AM ALAN AIA NOM FOR IANS 
OFFOMMAUNMOAMANM AM SFONMAMMOMMO FAVA CONDON TNDDODOODO 
MAMAMMAMMAMMAAMAMAMMMAMAMMMMASAMAMMMAMMAMMAMMAMMAM Frames 


eoeteoeoereoer eee oe eee ees eer eee eeereserereer eee eevee eee @ 
SAM OAF FONMOAMLH OD ODDHNODDDRNAOHOHOODLREAADOONM iA 
OM ODDODODDODOE EE EEL EEEEADDAAAAODDDUDDODDODODAOO 


eeeseeeesvseeeeertrtemrpteeeeeeeeteeseeseseeeeeeeer#etkteese &@© @ @ 
DODD ARADBRANNNNG SHHDOORNASDOFODNAOPAOMNNMONSRAAAM 
«I Sete asset tet od ONS SHSHqMNNAMM Sea 


ee@ee*e*ees0e8eeeeesceoeseeeeseeeeeeeeteeeee te ee & @ @ °° 
mDOODNODOMANNOMIN OD SHS qenDOOMNM AONMNAParamag 
HPAI MO OOOO MNOAMOAMMOAM NSA FaHO aoHO OINNOOTFINMIOWINOSM 

Sete at et Se SS HSNO MOMMA NNN SIONN NNN 


eeoereeereoreet ee ereeeeereeereeeoeereeeeeeevreeoer eevee 
NOM FOMOMNNSENANS OOM DOGORNOOSHOROOSOHORODDHNDOOM 
DMM HOD DMD OD ODOM DOOD DORADA OAAAMAAAOANOOODOOODA 


eeoeoeoeeeo eo ee eet evreeoeeereteo veer ese eevee eevee ee eees 
OOP ON ODUM NANT AONON FOIMIAN DMN SHAD SiN OW Nest OSUVO ONO 
PDVPFR FO MO PHS PFO FPA LOPES LP OSN SHAFO FOAMS OH SMOMAM UN OD 
MAMAN MAMAN MAYA MAMAMAMAMAMOAMAMAMO FMMMAMMAMAMMAMMMAMAMAMMmaA 


177 


eo@ 64am 2? @* ' #6 ‘ yl J 
—srmtee 2 So S . — “ 
— CLs - = - 
»@ “Win — : ~> 
-_ 
7 7. ya Se Soe 
> ~ - = 
ae 7 oa" 
a i x 
_ mei - A roa 
> oy F — ° eevee? 
3 y ; on «4 pa = 
vq = - 
e ° .« 
. ‘ — 21" fuel oo er> 


















1 ’ : : Ary & Co > Ge O Gr Ort 


i . a : _*s vee 6888 
: Y rat h “ute Oe fre? 


+ . | > : + fee foe hae De eg Pee eg Pm eee 


;rt , 4 (erie 





° * ¢ * 
e e a 1 . nl r oe -* 
*. oo Pin i ~ = " > J 
Y et i 4 OG 
in dj v= oy * ww »¢ 
- * ‘Les iy - be 
2 ute ie Tc os ‘ 
— 
¢ 
» © ® ad q - d 
o — >. 17 2 eek 
e . . °° e * * « 6 6 
. . . ad ” . » 
eee Lt a : : > OF Corte 
> wo vd ' 
* se J] r) . . 
~~ celia “sf - . - >> 
“i ° - w h i f alt 
. “fur Tas f we 


. % ‘er tet ee 
Pry : > of Of emma > 
= n+ a at ot A OD So Ge CP EPG 


see ss eens ee . 
a ~ { Pes Ofysuwnrre eist yt 
4 - 60 a tome dime: Remy -_— 
P > ce eevesee ee ea of 
we R ; v 7 o> ®“Agryeood 
oo « ta Mmih(MAarel 
crit _ 


‘« ‘*eveenvegee® . 
2@ Oo I tated Adee) £10 i bi 
, =) on a > ew @eoawmod 


es ° * * « *eseeseeee® i 
tg wy 62a y 

¢ 4 ‘ot. (H(A eh ew Ee 
| ; ; face COO Cee ED 
— 





SR TOF: HIT AZ 


GT GS RA VZ VSEP DA 


WOIR WKTS 


TH 


TAS 


eeeeerereoeoeoe er eee eer eer ee ee eee ee wee eer eeoerevneeee 

elolelelolelojelelelelelolo)lcjeololololejlelolololelelelolelololeololelejleolelejelelolele) 

Oooo ooooCcoOmMoOoooseooO eC000oOoCOoCooO OM MOOCCOCSOOM Oo 

ONOSENOSHODDOOMLAMIIN NWMOEMNOOLIN MO eS OMOMNO 
a ea ee ec 


eevee ereoeo roe ee eee eee er eoereeeeoe tse eveereeeet eevee 

elalelololelolelelolololelelelelololelolelololeroleleierererererelorolereroleterolere 

NFMMODNNNMODNDOO NOOTOODOOMN tm MNFOWMSTOr- WO 
=e ee ANNAN ssa NMS HN KS 


eeee@teteeteeeeeeteeteeereeeeeeeeeeteeee @ 8 eG eg ee 68 @ @ 
OM OM ODDORR OEE OOK OEE DORE OE DOO EERE OOONORERE 


eeeeteeeoeeeervrteeteteeereeoeeeeeeeeeeeeeeeseeteeeeeteeeveeeese 
eNelolololololololololololololololololalololololololololololololololololololololololo) 
DOFORNOAFOGAMNAN AaODODODOIMM a FONFVODODIN AHO 
ORAL MAR AARARMOL SONNE ALRAE OFALOOMSTASALEOANAMAN 
FOTO POMMFOMATMOTOS ESAT eraser eer rmamme es 


eocoecerevreveeoee eer eee eon eer eee eee eee eens erere ee oe 

DAHOFNCOFSNPOSOSOFANDANDONDDOOAME OE DADODOLOSS ON 

DOM FODDHODNHDODHOQNOIEE EOE NEE OD AONE OT MOOFO0 

EPP DOF DDOODADRNOODNDADDOOSD DDDADODO-MEINEOcOr 
Caml Le = o re 


Ce 
DOM MONTANA MODAN A PODDENANPFODDSAADNMHOODOAM FN 
AWA OO OFAN FO AOOE EAM NN SLND St Pa ASEM PNONOCRNIAIN 
AOAMMAAMSFAMAMFMOASFAMAMAMMMMAMAMMAMMAMNAMAMAMSMAMMM Mmm 


eoeoeoeoereereveoer eee eere eee eo eee eee eee eo 8 © 
DDOABDWDARBVOADFMNOFOOSCONADOADNHNOOCHOOCOO 
DODD DOOD AWOANDONDAAHNODONAODODONDAHAAAAM 


eoeoeveoev ee 
AON ODAAIDC 
ARDOMmODdDAOCD 


eecoeeuveevoeveeoerere eee eseer eee eevee eeeerteeetrteee#r#e@e@ eee @¢ 
OPFOFMNANDOONMNOMDOSMAMFIAMN OO Sr ea MLA SN SSOIANAIAM FHL O 
Nese Se eee eqqnle ~ eA NNNNANS fasta. fan) 


ecoeereoereer eer eee rete eee eeeereeve ee eee eer ee eee eer 
FANNON DM FE HOO FOMATNNDODND ODF PFOTPNAMNADAOM+OO 
FMAM GOs SP TON DOS NOUN MORO MOR Alm PUT ALN OR AIA OWN 

NNNNNNN® NN MOANNNANNNNNMOOANNN 


eoeoeoeoer oe eoeo er eee sere eeoe eer ere eee eee ee eeveeeev ee @ 
OM ODDOE OM DODDDDO FOO CON DEANDADHOADNANANMOMOMH OLR 
DODD DDDDDDDMAADOADHAADD ODD ODONDODOOHOAAHAORAHDOMDOHOo 


eeoeeevoereereeoeeoereo eee eee eee eee eee e ewe eee eevee ee Oo 
SAA NONNOMONDRENODDOONE BAODOMNMNIHE TOT ARBONNE NDOGOaA SHO 
WNOFPPAPO POD TFOMNMNOMNOM OH agaPuns FPSaeGnNNNNODNOONNNS 
ANOAAMMOAFOMAMMASTOMAFPAMNAMMMMAMAMMMAMAMMAMMAMMMMMAMM 


178 








ars? 





TH WDIR WKTS GT GS RA VZ VSEP DA SR TOF HIT AZ 


TAS 


eooereoewro ee oer ee ew eee eee eo eer eee ee eee eeeeeees @ 
elolelolololelolelolololololololoelelololeleloleloleleleclololololelolojleleleleielelele) 
OOOO COSOOCOMOOCOVOOCOOSOSO SSO MOMMOMMOOCOMOMM 
ONONLNMOESOMNODMODNNES AO NNSP ANODE MO RSTO 

a Sa a oe Le I oe Ae Le a et 


eeereteoeteovoeee ee eee eee eee eee 
eloleleloloclolelelelelelolelolelelelelelelelelelo) 
NNAOMMOANNAN DONAOHOPSDOMMOANST 
NO Sette Gas) 
= 


AMNDINNN DID NOW ON MLAS CO SINOLN HOM FANOMDOSM AONMDOM 
eeoeooeteeoeoeoeeree ec eee veer eee eee ee eet eeveee eee eee 


EE OOFDOMDOONAND OOM DDDDDODDOMDGOVDAFYDOEODAAA@®d 
a ol 


eeeeneeeees*eseeeseteeteeteteetoese#et © GeeHeReeeeteeeeteet © && @ @ @ 
DODO GCOVOOC DOC CO OOOO OOCCOOCCOOCOCOSOOCOOCOCOOCOCOOOCOOoOoCOo 
tL IOI DB DO RSHLAN OND SE MH POO Sl OMNADOOHDONDNSOSSOHOS 
MOO PANS OME IM OO OCDOFMONSPINSD SFNVNONOOMODONFIADANOMD + 
PFPLPOLLSPOLPONO OOO FFF PFSPHS POPS PON SOMONE HH 


eoervovoeeereoeneer ere ere ero eee ere eee eee eee eer eee reser 
TFIMOMNTPOANDOFOSSIDNAAS VSAM DO FOFNOMORPEE SsANOLPOMO 
DADOADAMODMH ODFRDOAHAHDPFOODCDMOMMOMSFONNDONNA OM OM Pain 


SOMME OOD FNS STROGDANODNDDONODDAOAAHONMNMON S$ HDO 
a+ ae Seq ss a ste st Ss Set od 


eevee eoe ee ore ee eee eevee 


ecevereeveeeree oe eee eee eee eoereoereve eevee eve eve eee @ 
DDO RUN SODFPADMHVUSENOO AN FORDODONSNNDDAONNMENA OFA 
LD OLIV LV SO SPSL ON SO BB OPM DH FOMNYUONMON AS MOMOM FLAS M OOP OrN +o 
MAN MOA MM MOAFMMAMOAMAMEMMMAAMMAMMAMMMMLPEMAMSFMAMMMMAM OM 


ecoeoveosteereeoeveeeoer etree eee eee eee e eee reese e eee eee 
OEE DAOCDHDOOCOCODAHOOODNDDDHOADDDEHADDDNDAORODDHON 
DOD DADAD DOAARPRPOANBABADDADDD DARD ODODADDODAOAMAORANOOOO 


eovoereereoeeoeoere eer een eee ee eee eer eee eee eer eee ee eee 
DAM NODOSA ADNDADOMPS DHDODOKDOHAADRADE ANAS MMMNO ON OO 
ANNAN MANNN MMO FMOMONSNMONMNNNNMO ANON = a ast a a 


0. 
Te 
Te 
66 
Te 
66 
4e 
9. 
8 
Te 
36 
le 
4e 
4e 
96 
66 
6. 
Te 
356 
356 
37. 
38. 
37. 
39.6 
31. 
31. 
346 
Sle 
36-6 
66. 
26 


NNNNNNNNNNNNNNNNNN 


eoevreeeoeo oer eoer eo ereer eee eo ere eer eee eee ee ee eee eee oe 
OEE ANNO OFSHMNPOSCOCOWESPNDACOSLEEDDDHOL-OrE AO 
DOHDHADNHADODOHAAHANDADADAAAHAODODDODDNDODDHODDOOODOADOD OD OP O 


eoeoereereoees ee eoree eee ee eevee eee eee eee eee eee eee 
DOADODOVNOSSLSEeNAVNSETOMNME ENE DOMDODMROODOEOMO0MO 
NSO AED AIA AIA SPUN VL VEN OF LVN 0) SPS SPE SVN NO SPL OO LN CO B= PP OOO 
DAO AMMA AM FOAMMAAMSMMOMAMMAAMMAMNMMAMAPEMASPEMMMMMAM MH 


179 





GT GS RA VZ VSEP DA SR TOF HIT AZ 


WDIR’ WKTS 


TH 


TAS 


eoevorvreeeereoeeoer ere ere eee err eer ee ereeeeve tree eee eeeeore 
elelolelololelelojloleleleojelsjolelelolelololelelolejleleloleleleleleleloleloleleleleje) 
AM NOOM DOOCOMOOCOCO COSCO OOSSOMOGOOMMOMOMMMOOOOO 
FOOD PFINOOD NWOMNOANUM PII ON DOSE FSO OONNNIAN Het 
ae el a as ret et 


Coereoerer eee eee see eee eeoer eee ere eee eee eeeoeeeveeee ee 
lelolelojlololejololelololelolololojojlolelolelolelojolelolejololelelololejlelolelelejele) 
NM FOTO LFONDNOOCDNDONNNODDODOMOMANTONNNOMNOOCO 

ee Ss Nees Oe et San MM NN ANSFIN ONS eS 


MADODO SAN NOS DOSFOSAHOND DOD AMODSFMOFNUMODODMMOANSFMADH 
eoevoevoeveev eevee eee ere eo eee eee eee eee eee eee eee eee @ 


DOME DODDDDOF- DF DDOODDDDO™ ODDOElSFFn-DOODDrE- 
re 


eeeoeeeereeeteeteseeeeeeeeeteeeeeeeteeeeeeerte ee 8 @ @ 
Lol olololololololalololololslolololalololololololalolololalolololololololololololol= 
Sat OOMMNINOODDNNDSHDOSHFAUMOEON DINO OM SOM SHON at 
MAS MAINNODRONDOODNDOR FOR NS AHODHRINOMDOOOMERGDMOLO 
FEF LTO SEF PAN THOTT ONE OOMNING Sree TOME emo 


eoceoevrveeveereeeoe ee eevee eeeen eee e eee eee eee eevee er 
WUIDALONNMO SANA AIP ID OM SOM SLAM AMA FODMOOMOIANDODMDNMEM 
DNOFHLOAAODND FOSADARDOAM MMO Oh ast DENMAN MAMOFOMNDaAPLAMO 
ADADDHOROSOHADNDDNDNDHODOOSCODDOOOCDDE ANAM MOroe 

a ae ae ast = te Saad 


eoeceoeoee eee eee ee ere eee eee ee ee 
FOOD MOMSMNSFOAE NONE MALNODOMOSHH0 
DOS SEO DOMOMSNUMMAMM-ONSTNOD™ 
AMFEONMMMMMMMNAMMOAMMM MOF MMMSFMSOS 


eoeceoreo ee eee eee 
OFOSCDAAMOMNOOMNY 
WF FPOWMSFINANOSTS 


e 
Ov 
~~ 

MAMMA FOMMOMOMSPPPETMS 


eoeoeeoeeoeoeeoeoe eee ee eee oe ewe e eee weer eee eevee ee 
DOWN HOO OCOMS™COM FOV DDONOCOAANSGANADDEARDOCrDOs 
PEE NDAADAADAHADOHAHONARODDODDLFORDAADONHAODONDO-DDDAHODHAMN 


eecreveeoereo eee eee ee eoe eae ete oe eee ea eeeeereee ee oe o 
ADIN DASFOMSANOMS TOSTMMNOODONMMOAMODODONMOAMTHOWMS 
OFTDOEPONNNST MOONS TONDOOVNDNAEEE CONOR ONTITAHOOMrFOOMW 
ONNNS aa) SANNNNNNN SSN NNANA MNNNMOANSAUNNNAN 


Ccoecereoeereevenee eer eeer eevee e eee eer eer ee eevee eeree ree 
DMO FINASDDAARO MSH AUDNDODDAHORDOODNOMAHHOOFOOCOOCSANAM 
SESE NOD ODD DODD ADHADD DDO FORDOHNMAOHAOODOADAKNHNMS ADAH HAHAH 


ecoeoeveereerececeeoer eee eee eee oer e ener e eee eee ee ee eee 
WDANNOMNANOSNOMDO FW DOENNDOMPMNSFONDODOODHODOEMNAYD 
PFO FO SAS FAN SANOSAANAN MANE AES SP FFOFOMNNNNOOS FT SaFrinm 
MMF MOO SEPSHEFOAMSETOAMMHMOMMMMMAMHMAMMOAMSFOM eH SO Fer) 


180 





“i 
vA 


rem aa 

Sncn 
. 

a 


me He 





wrap Oe 


— Aan mn 


DA SR TOF HIT AZ 


VSEP 


GT GS RA VZ 


WOIR  WKTS 


TH 


TAS 


eoereceeveoeoeee eet eee eer eee eee eer eee ee eee eo 8 

elelelejlolelelolelelelolelololeclolelolelojclololeleloejeleleloleleloelolelelol~=) 

COCO COMMoeOCOoOoOOM MO CO OG DBOCC9DOMG DOO9000MMm 

KDOOTHINOOOVOSEOM MF OW WW MOTORPINNN BANAGNOO 
a 


eeeoeeeeoeeeteeeeeeteeeeeeteesteeeeeeet eee ee © ee 8 @ 
elelolololelololoelololelelololelelololelojlelelelolelololelolelolejololele)\elo) 
MDODDMANNM™ODOM EF NO CO ONMDOD-O OON+TOTO 

fev ian} ol Petia Lan! a _ “ FNM 


TON FORO FOPNOMOPFORDNNMOMNFODDOBGAENNMNNINIAM FO 
eoooeveerevoeer eee oer e ee eee eee ee error see ee ee ee 


W0DDOEODEEEE EEE OFFER OFrOrRraonoraorrnrrnrawn 


eoereoevoeroevoer eevee eee everer eee eee eeere eevee ee ere 
elolelelelolololololelolelelelololelaelejololololelolojojlolelelolejelolojlolelea) 
WOO PFOMP OPM FOP ADFOPNADDMOQODOMDOMMNOAN ARH OIDH 
PH FODNOMOMM ANE EH NOMI FH NOME OMmMMNINONSOMAO 
paTaptonl aks aks dal ala oh mol ah i dla) al aliabol alia at atm Ohms ls ah a) 


eeoeeseeeerteet te oeeerseeneeeeee#enrensesee eee 8 &@ © 888 @ @ 
= DODODOMOAIMAOASNDODOAONINS ON OM HOWM HA PHm0OMAOS 
WA ODO MOWNNODODOD FIN M SIN FLAIOAM OMOAIPEHEORPFPODOSM HI 
FINDOSODRAAADDNADOPEEDARHRDAAMNAAHAARODDHARODHAOCSO 

a4 a «4 am pa pe 


Ce SS 
DODADNO ARON AAD APHRNNOSAOM NANA DOM PAH HMooes 
MOO MMOAFSSPENVMOODOPOFPSNODLEPIEMOMAMNMNNOSOD 
MAMOMMOFMOMAMOALFEMOAMFOMMMeIPSSPSPSPPSIOMSMMMAMMAOM 


eeoeoevreeve seo er eee ee w eee ee eee eee even ee ee ee e 
DDDODDOMOONOAADAVDAAROOOHOAOHROAAHDHOHROWRAAS 
DOD FOODHDAANDO ODDDDDDODAAAAAAAODADOODDHOODDODDODAOG 


cooeeveeeoee eee renee eer er eevee eee eee ee eo ee 
OAD HDOMNNMNDDAMNDHOD DOH Sah FE O-EAMMMPOODNNDAOOD 


MON = aa HANNS SS aNN ea et = 
eeeeeoee@ensvse¢eeecsvsee08ceseee#9eestkeeseeeereteeeeee7enet eee @© e@ 8 8 8 e 
AAFFDOMOMNPFPODFOSFMMNPAHPRHODOVSENE DORE AENMOOF 
FOOD DOD AUN SOM SM MOHSAANDOIAFIVNNOONOF NONAINMHS 
NNN Cn mr NNUNNMONANNNNNNN NAN NN 


eeoeoereeoereoevoeeer eee ene eevee ereeoeeeeteeoeree eevee ee 
NAO ADODO DOO HRODOADRHROOSCOONAFHOCODNA™DOAOM OO 
DDO ODLFOO DRDO HOM OM DOD OD ANDAHAAARARNADODODOIODO OD OOD 


eooeveeeeoe eee ee ese ee eee eee soe eee eee eee & 
DO PFD DOIN ODE A 0 a OVE OD FL LAV LN OLN OO DOD 1) O WO) OLN OLN WO 
MO FOPFAF PIM FMM OMEN FEM AINNNDNNN SORNMNNAO POO 
MAM FO OM OM FEMMMFMOMMAM MMH FPPSPHPHLESPIEMMMMMMMAMM OM 


181 





* es. °* 
aoc 
Ss 
* , & 
ec 
—. 


ig fl 2 


tape: a reat te St 


SSOoceos® 
- =a 

» & © * @« 

Sacniceegm 
A ~ 























. ae 


Toten 


ve > te 
S 
° e se tees ** a 
- —=® oun te 
— » ee “a 
; _ ; ‘ a 
*«* &@ & eee eevavee & 
f. 7? = © Deere ACD rh Cee 4 
lt WS vt OOO do conn dy 
ring 9 4 Pao Oo 
es .*ee . 
sOMMMOMMMmMey 
. « ty *e e8eee?® 
jeep 3f OO COM 
. s * ® 
p= — HSM ORG 
yi 4 19! e > o> 
err £9 Ces Se 1 Oe Oe 
=~ Seon = 
SS . 
*.* 
Lon) ool = 
-— i jm 
: yf 
+ .nivi se 
re] iLieer 
‘see eased: » 


_i2° ©2000 704@ 
: 2 Oe Oe te 


— ee eee®e en 
7 nO LOD 
v4 ate fr Mh ee 

nM te Mmm 


APPENDIX D 


tne Sep pentiae contains the output which en: ae the 
experimental data with the FORTRAN version of the ballistics 
algorithm using the old set of mach, drag, and weapon coef- 
ficients. The weapon used for this experiment was the MK-76 
MOD-5 25 pound practice bomb. 

The coefficients are all assigned in the DECODE sub- 
routine (see Ref. 3 for further explanation of these 
coefficients). Both sets of coefficients, old and new, 


are summarized here for the reader's convenience. 


Weapon Coefficients 


Old Coefficients New Coefficients 
IREF = 2 IREF = 2 

IBOTH = 1 IBOTH = 1 

ITYPE = -l ITYPE = -1 

DMAX = 3.0 DMAX = 6.0 
CFORM1 = 0.0039077 CFORM1 = .1064453 
CFORM2 = 0.0 CFORM2 = 0.0 
DKG1 = 0.0063648 DKG1 = -.0043918 
DKG2 = 0.0 DKG2 = 0.0 

DM1 = 0.0 DM1 = -.270 

DM2 = 0.0 DM2 = -.270 
VMUZ = 0.0 VMUZ = 0.0 

FN = 0.0 FN = 0.0 

VE = 0.0 VE = 0.0 

SL = 0.0 SE = O20 

DS = 0.0 DS: = 0.0 


182 
















a otf ssyecnoo dfirw suqsro att ars 83909 


: r a OF ~~ y Te 4 + 
a) Fgativted sia to to sy WASTHOU sia tole : 
in 

= 3s0> moasew brs , 252 foam to Jee Siovsrhe 7 


——_ 
rol beau soqesw ef 
i) 


daot solsaaggel 


a) 
Grew 
- 

‘ 
=) 
— 

= 
} 
S 
At 


3% % % *a8 
a 1 IG avert be 
eo ee | -2 Ww 


zion! o1335 > 


C- 2 
I @\k 

I- = 3 

0.€ = 

yegeroo.0 = Ix 

< 0.0 = Sa 

242° 600.0 =) 

. 0.0 = 


TG 03 03 ({T°OR’ ATUL)FI 


T¢ 03 03 ({T°OR*HLOGI) FI TG 03 05 
7S° = (DLSWN‘Z)LO ¢88°0 = (HLOSI‘Z)L9 
LZ° = (OLSN‘*T)LO 729°O = (HLOGI‘*T)19 
VYZELE’- = (DLSWSE*E)O0 | 94709667°7T- = (HLOAI*€*€)99 
osss’ = (SLSW‘Z‘€)99 | 791L097° 77 = (HLOGI‘Z‘°€)99 
TIT6€00°- = (DLSW'T*€)99 ZLYSI6L°E7Z- = (HLOMI‘ST*€)I99 
8/1697" = (DISW'E.Z)90 6SE80EL°1IZ = (HLOGI‘E*Z)99 
£90S8Z° = (DLSW'7Z‘*Z)99 ZISZ91TY’ L7- = (HLOGI'Z*7Z)99 
L9¥SIZ° = (DISWST‘7Z)99 €O0S9T9ZT° IL = (HLOGIS1T‘Z)99 
°0 = (SISN‘E‘1)990 €1”zZ97L8°7 = (HLOGI‘E*T)9O9 
°0 = (DISW‘SZ‘1)99 9IZ8LLVE°E€- = (HLOMI‘Z‘1T)99 
VUTELL” = (OISN' 1 °T)9D £6 YZ6EOSES’°€ = (HLOGISI‘T)99 €€ 
T¢ 03 03 (T°OR°HLOGI) FI €E*TS°€€ (T-HLOGI) 31 
LL6° = (DLSW‘SZ) LO £146°0 = (1°7)L9 
'¥E8° = (DISH.1)19 7€8°0O= (T‘T)LO 
Z-3S7890L9L°6- = (DISW‘SE*E)OO ZO-A890L9L°6- = (T‘E*E)99 
V68EV9LTZ° = (OLSWSZ‘€)99 V68EV9LT7Z°O = (167°€)90 
LSLOSE9TT°-: = (DISWST‘€)99 LSLO8SE9TT’°O = (T‘T‘SE)99 
7-4ZL0087S9'°9 = (DLSW'E*Z)99 ZO-A1084769°9 = (1‘€°Z)99 
6901TZ601’- = (DLSW'Z7‘Z)99 6901TZ60T°0 = (1'2°Z)99 
7-4688078L9'°% = (DLSW'T*Z)99 Z0-4607819°7 = (1‘T‘Z)990 
0°0 = (DSLSW'E‘T)99 0°O = (1‘E°T)99 
0°0 = @ISH(Z.£)93 0°0 = (1°2°1)99 
€-d/Z67ZG°1T = (DLSW*I°1)99 ZE €0- Y26ZLS* (ge CL°E-Ty99 Ze 
agar ‘(1S‘veSee’ze) 03 99 gat (iS ve “ee cE) 07 0D TE 
T=DLSN ITE 
SqUSTOTFFJIODN MON SsjUST ITFJFION PLO 


SLNALTOLTATIOO OVad 


183 





4 
- 


Teorstent: 
-STQORS28. 
[2 had a? 4% “* 


~@% 
i] 
] 





s 
- 


4 


eee, vs _ 


A rah J . 
wren, £395 
leas 7.6399 
aren, 6,555 
taien,t ..3}2) 


4 


Og Abd 





oy 4 


Ace 


i if? 


- af 


a 


0.0 
0.4 
.0-3 Pneata . . 
rye 


0 









¢° 
c£0° 
€-A78977 °C 
C-ASLCE0 C= 
C7~A97CEE L 
CLOVOT = 
8LYT0V" 
ECOUGL = 
7I9LST 
LYEOEc = 
STTVOT” 


(DOESN =G) 19 
= (9JLSW‘T)LO 
(9LsW‘ €*€)99 
(DLSWS 7° €)909 
(DLSW‘TS€)99 
(oLswW‘ €*Z)99 
(DLSW‘Z*Z)99 
(SLSW‘T‘7Z)99 
(OLSWS €‘°T)99 
(SLSW‘Z‘°1)99 
(OLSWSTST)99 VE 
Z=DLSW 


SJUSTOTFJIOD MON 


06° T= "Gis )L9 
ZcO°t =_@-1) 10 
€0-3z28977'°¢ = (T‘€*E)90 
ZO-ASLZEO’Z- =(1'7‘E)90 


ZO-d9vzZEE*L = (TST*€)90 
ZI9V9T°O- = (1°€°Z)99 
SZ¥10v7°O = (1°2°Z)99 
LEOvV6L’°O- = (1*1*Z)99 
yy9L9T°O = (1°€°1)99 
Ly€0Ec0- = (1°C"1)900 
SIL¥OL:O0 = (1°T°1)00 +E 


SJUSTFIFIFPOD PTO 


184 





‘paataT 0 = ELLE .1)% 
Teoser,0= « CL, 1,S)2° 
everoa.0 = (1,$,8)99 
»£,5999 cradal.o- = (£,£,8)99 
1, E}99 eo-gaette.T = U1, fF foo 





g £)592 fo-4eveea.S- <i 4,6 )}0 
ex epunevass = = - (7,626 700 
St6.1 * (Tae, 170 . i (! 
ji (ofenm, 237 y, 1 (i, ’ , 





MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


LAF MDMA MFODOORIERNANINNMONEEODDOMCAMMORO 
OCOLTADMOM-DODO DDO NUONNODO OOM Os HAHHODHO 
eoeveeoeteeoer ee ere eee ere eee ree eee eee ee eee ee 
DOW MDM DOADFOFMOMDOOMN ASF OMOEA OS SOM SSE 
TE LL a a Le a li gt Ni es a He CT et a MeV CeCe SUSU. LU. 


DOD APFOAANS FORINT FE OME MOM NN OKINE AORMNO SM 
eeoeoevrevoeereovrteecee eee eevee ter ene ee eee eee eevee 
ASO ASS ANAM O RO HHO MOOD OHONOC ORO On ROHOHOONRS 
! 14 Prrtde t | ! UP eh Jet ab , 


eeoeoereerere oreo eee eer eee eee ewe eee eee eee eee e se 
ONS MOE AORNDNAPFODNALNPSPOND™ OME NAN OCAOMOM tT 
MONDANMO OMAN ONLINE ODM OAO OM SFM HIAIMUOLN ONIN O00 CO 
MAINAIMOANNMMMOMNS BANNAN MNANMNMONNN AN SMM aAMM 
jet Jape i USGL Lt ua RJ ue 0 ied UJ ae fae il Jat 1 et a SM LE Uae et 2 


WALA ST FOFMOMDMNON MSE NNNMAOHODO POR ANASNOMM$iIN OS 
eoeceeeeeoe rere eee er eo eee eer e ee eee eee eoeeeser 
1 | | | 


eecoereeveeoeeoer eer ee eee eee eee eo eee eee ere ee ees eo 
ADDONANVMDAMNOMN OO MOASFRDAYD ODS NM OFM MMOH POM a Our 
COM NAOO SF NAD ADO SAD SHLN FHM NOE NSE OE AE OOCOSDO 
DVD GCONO LANE NANAIMO AOOME OD TINS AMMDOOEONDODMA 
SO EVEN SO LEV SF LEV EV LEV EN OFF FY OO LN SPP SPL SP PLAIN PCI MOM OT SFOS LN 


WAST FO OM O MAE NOM SM INO NE SPOS POO AANDNOWM OM FO 
DOOM DOODANDM aHODOM MADAM BDOMAMNO NM OM OMMOM AO 
eoeoevreveeeoeeceoee ene eee eee owe eo ere e ee ere eee ee ees 


DODODNDEDOMODNNODONDE SY DODO-DDDDOOEEEPr OOD Or- 
“+ a] 


eoeoeeeeo ee eee eee eee ee ere eeeo eee ee ee eee eee ee 
SNMOONMMAWNOM FAMODDOES NN SADODSMANNOROMS SOSH 
APFAD DAS VNODODODFMOMNAMNMOOMODMSFPFODONAOMENNADOM wh 
TFODAHNFOFOOOVSHE HMDNNHOM SNE DE FINODO DAHON SSE 
DVN SO EVEL SPEED ODED 099 9 09 0) OF LA SP SED LV SPLAT OS SMO SH FMA AS SLENLY 


CooocoooCocooeoooocoocseooocooooooose ooo coooc000eo 
Oe pr Sale FE ee Oe FPS FP Ee EE Ee Pe Pe eee ES 
eeeoevoesevreveeeoeeeeveeveee ee eos eee ee ee eeeee 


FAASAANASGOANGANGEN GHG GIGO GOLAN SOK okn 


eeoeoereereoseeer seer eevee etree eevee ees eet eevee eee ses 
DONG OF DONO HOO OSAMA OLIN  FNOVO SATO SE SPO SOr 
DHOAOMANONS CORON DO SMO ST OM Sat ANND HOrtfror 
ee ee eo a (een Se ee 
Sesser + ee Sed 


eeoeoeereereoee eee eevee e vee eee ereevee eee se ee ee 
ADM ONNSELADNNODASHOSNTANOAMN ANS OBO aPHDnon ff 
NEE COREE UID SHO SONNE UMOMNSNNOORE ANNNMMM MM NNO 
FOAM DAMA AH FOFMMOAMALPMAMOAMMAMHOAPELPMOMMMAMAMMSM MOSM 


eoeceoeertreoeoereoe eee oe eee eee eer eer ee ee eevee oe @ 
| | 


185 


t Ad 
~~ 


‘on re — om Orr eon =i 
mine sate pe a petal afi. % 29°) 00 %e 
ba iow ; : ‘ . ; eseane eof 
a »* : 4 ’ : ; ; . ¢ ‘ b ‘yo errs 

ht treed € orn be i ‘ “ 
7414.9 4:1 : 



















° — ect#esewe vee? 
Be ote) . “om & MAAMVIOS 
-_ An Cm GOS OP Orel 
ee s*uh ls A> OW 

nah ete Brahe 


= 4 Lome OOF _, 
“a + yen DOO - 


nt yee a 1200909) 


>>) eve 
. reo CSS Pldem® 
x ~ AAC TU Oe ee Pe Gem 


SQacococogocs 
“ei — oo 

. > senue 
4 “why tice «vo 





¢ ‘ * 
2 : oH" >e-— 


ms i ~ *, eee 


= { a AAA 
"4 % 7 A Perens ee 


MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


NORHAM HNADOMHMFHAODONOOMOOOTD 
ORAM OAOPFODDONNODNOQAEDOMAHOROUOD 
eeseee#r#eeesesc8gseeeseeeesvrmeeseertetee#e#tteeee 6 @ 

FTAA SEM SOMNNMNO MS NAWMMIAD SLI OM OFF OIN0 
OD ee enamels ea Ng SL SS | Vm ame YORE Vs VOSS Vitis Vt a) Yaris Ve 


DANOOCOWMOMm OT 

MAtOHNVNOMMMAaHW 

eoeoeo eee eee te 

ON HOONOCHOO 
! ! tt 


DODASIATFANCNMOSAO-NANNMNNEOROONAN 

AND AMI NNMADMONWMOMFIIDM OOAMMDOO 

eceeoeceoer eo eee eee ee eee eee ee ee 

AHONDOCOOCAHHOONOCHOORFOOCOOROOC0CO 
14 ! I ! 1) lle 


-0. 84 
-O- 14 


eeeoeeeeeseeteeseenrpeeeereeeseeeepeewepeeeepseteeteeee © ee @ 8 6 @ 
WANDOS QNSAOM ANSTO AINNIE DSORDOANAASPMOODIONAMODM 
PFNUAND NAO SAOCHDOM SOOM SaaAUNS FINE SFOMMNDNDAADAOAINME YY 
OND NN cd tN OF tt Nt CINE SIN RIO OUND AMON N AION ANN ORRIN 
FRET ER UTE EE Cae eet [Yas Sete Me Sem Ve Vue cet Hi Hime Jit Jot Vial Yat fa TST Tet PSU et oat 


DCODDNNANANMWANPSOMMO SM PFORINSER OEE AMNDOSNOANE OMS 

AHORA CO OS HOOFO FOO O OCHO COO COOH O0O0OFORHn00 

eeeovoeveeeveveoeeoeeer eevee eevee e ee rere ee ee eee eee 
i ! I | ! | ! 


eeoeoereeeeree eee e eee eevee ereeeeoeree eee ee eoeeve 
HOLT MARPRHOOANIN SSO ODODOOWIHA ST ODOMOSNE OXON OOS 
WIDVISFAUMSFODOOMNODMMSODDDNMS SAMMAMMAMOMtAHO-s 
SONS SPSAMNUOMOSSENE LMS NNMSADAMORENOMNANAS Ne 
LVF FPP PFPA HFIP MSF HPL FMA PIAS FOSS SSeS 


CO DODNDDNVNNADFIMM™ SFEPADANA OAS MAMD AN ANODE Day 
SODOMANIA ODS ALTNSOOLT AE MODDAMNNINNEMOMONDAOOD 
eeoeveoeveeo eee ee eee oer ee ee eee eee wee eee eee ese @ 
WHOM DDO MOMS OM ODDOOM-H| DOPE DDODDODDDOCOM--OOr- 


eoeeeteeeeeeeseeeeeeeeeeeeeseeeeeeeeeeeeeeeee @ 
FANS ANTIENDOLTOMWNAODMMOBOUNMONDNOLEMIANAONO 
ODDHROAOQOFAMS ADDO OSHOVNGAM NNONDODMNDDAMNMOSLAANO 
FIFO DO FO AD HORM FINDLAMAINO FON OM MONS OMIM M Sm 
VASP FPS PSPS SOS SPS Pete ors foster rete 


leelololelolololalelolelolelelolololelolelololololejololelololojlolelolelejeojelo) 
Baar eR ee On are att ee CR a PONS SEN EE SE iene 
eeceereoeor eee oer eee eo eee wee ee ww eo ee ee eee eee 8 Oo 
DODOGOM NOM NOE ODODODE DODDONODDOKDOMOMOORN 


eeceoerereeoeeneeoen eee eo eee eee ee eee eee ee toe 

DPOOANANDOMSFAMOOOMEODNAENSFHDODNAMSFMOSO 

QDNDADNOM SADONMANDEAAONDOOVOPFOONNONODN OM 

SESE SANE IAS DS SNOSA ARS DOS Se Seer’ 
ta] re a Ssaqeasqqada 


1021. 
1003. 
937. 
944. 


eeeoeoevevseevevreeeteereveeeveevreeerereevee ee eevee e ee 6 @ 
MOMS DN FHDDODOSFNANASNOPFPUIOM FOHMOHODNODSNAD OSes 
DAS PSEPNOMNAS FEO ANNNNMNANMNNN SPOOF ONNNN SAO 
AAQNOAAMHM AMMO MHMAAMAFOAMNMAMNMAMAOAMAMMAMFMFOAMMSPMMMMMAMMM 







ice i 4 Lae * 
Seen ee ae : . | 
Stee Ve eH in mt OTe we Mor ae 


TW) 1) eS a 

: GT One > eG wou rt oO Ae ee ees A 

Jobat” SHB) oe ems (bm EX <p o* o gw ie ae “a 4 
See aesae * . . *9eeeee2® 

s * 


. , * @ . . 
Owod on aS SOS Gee Ss Ne sia niall Sli bak ft 
acc moor ooc =)» . 
= a } _ 


eye's Gu ¢ ‘QD + c Qe S MS : p 
. 

















} ' pe Cala) A Mier f= ou" 
A. Tine HGS Chee er 


th “ne pr ra rn. 44 eee eevee i ’ f 
+ tal iV {4 ; " o pu fl Peeraety 1? i iv 
t ' 7 
mf - i +) mre? 
p= trig = 1-7 serine apes ee oe 
> ‘ : v * 
S 
— eheie ° << eeaen *“*e*eeseeeee 
t os. ’ . ~ nes Ure ty OD tebe > 
- ; . “"* > . = "iP Agee =p > Lap 4G bl cdl ; 
; . ’ 4 =. _-— = SnmCG Pe eee tee) ad 
A a wy +7 chines £4 4 a 
+t v 


a > 2 
na , piu te Cor - * 

— orn i< + ole ISO Oe Ome 7 
ans ; ‘ *eeeeepea#ss 


‘ ' . . a4 eevee ; ‘ a. ne to=4 Cnc? OS — 


*e ®© eee 


on : nln h ani De i ee reels 
de — a oO 4s pe =a a Cae = . 
* “= 1 : pif a oe A> i= at >? 
is ; $end ee eees oy} + 
; 
- ~ \ a 
we 
Aw OC 
~ a - 
' oS mens - 
weiurr wom 
: c => Be). oa 
‘ ® * e * ese > «€ 


= ne antenatal 
4 si * i fe > 
ne — me a Nf pit tf 4" Ly ) 


MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


OMNORSTHORMDOROPFODMNTHRHODME~O 
NONFOSMFODM FOHTOOODOMAOMOINE OOM 
eee@eeevs25vo08dcee#0eeeenseeerseeseee#e ee @ @ @ 

WWAFOPFOMSHODANOONVO CADOMNMODOSHSTFOOSTOPOMNNYO 

Pa a a a es tg Tier Js. fa ie MF Te i TY Ves RCTS CTS Re Hie SOT ae 


ONO DD AFH HOMMN AN HOND DOAOPFONO SS ONAA AHO D™ NON 
DOM FOOD NOAM D NAS OMSON FM OAHOADNDOOVHHAOMFORDOLN 
eeeeeeeeewpeeeeeeteeteeeeeeeeeteeeeteeeeeeeeeeet @ @ 
SSS SAO NASI 2OC Rel Ns lS Che Sel os eae 

ho be + | I ere iad i ! 


ecoecereoereoeo reo eee ee eee ee ere ee ere ee eeeee ees oe 
SOM AOA LNG COP SACOM OM FADMNONSOOMSFOSTOTPDSFOOONMDOL 
THODMNOO Sess PasoOnNP ANOMNESEOFOFPOMMOODDOAOROD 
NN ASANO OAM ANMONNAN | NN SRSIONNRSINN SE ONNAN SN Nees 
JOR IE SS He TR Yet TR i FS a Jie eis et ie Je TT Vi Weel Je et ee eT TR eat Seat JE 


MAW MM NOW OMS ONLAST ONS OMLIAMS OP ONOCOMDODM™MNOADO00-4 
OFF OORHON SAHOO CO OFON CO sHOORRHOOROOeRORFOOHnO 
eoevevoe cere veneer eoe eee eee ee oe ere ee eeneee eee ee 
S0000CCOCO0C0oO 

| | | 


Soe ee TTT TTT CTT Tere 
! | 


eooeveoeeoer eee eee eee eee ore rer eerereeeeeee eee ee 
WV OOD SHOP Da NIN DIN SP OSD ANOODDOMANOMMMOFNOOW 
DUD OM MMNOMUND DO OMANOPSNNMO SAAN OMODODAUMD OOM oO 
NNE NIA SF SUON SS ME DAM FOODMNONLTOPRAPTNOASAMOD 
PFPFPFO SLO MMO MMOS MMOL OMMAS SFP SSPSPMOIM Po 


AWM AOD MNOMDODOIASFMOMIOMNAMOFMONCOP ADDL NSO 
ODO SFDOHFHODSFNOSFDONDRO MNS HH AHODODODMOOAMPOS SL 
eoeeceoeo reece eo eo eee eee ee eeeere eee eer een eee eee 


PH DOM DOD OMUNOEFO0DDDO0QNODEEEFOFProrronoruon 


00 
COL” 


@eeeeeesvkteeeteeeenseseeeeeeeneseeeteeeeeeeeee ete & 8 8 Oe 
DWDNNMANOMINE ONMAM HOODS MH + +FODDNNDOD OO OAM FEN M 
NOM ASOMMONUAM DOME MaHaHHODNDODNUMOOHOORONMOMO 
LAFOMOMOOSTOINNOEEES OCONNOEASNE OEONDONEE HORN 
FEAL PH SMOM MO MANA SO SO SOM MMA SF SFHSFMOMAN SS POMS SM 


leoloelelolololelolelolelolololololelololololololololololelololelelololejeleloleo) 
Ema S COCR OS ASO Ame ON LE Ol Pon Nar oOmtS 
eeeevee eeeoeeoeeeoeoereee eer eee eee eee eee eee © 

NOON OODOCIAINCNNONNNOOKOANNE NON OOM NOOON On 


eeoeoereoeoeoeo ee ee ee ee tere ee eoe eee eee ee eee ee @ 

ODDNSFODMNNANNDOATROL LTE FANMODLPODOCOP OF OrNNMO 

NOFANDDOD UNS FHDHDMONSHnOnniDdaqVHoonvomMmTromamnnt+oorna 

BOAS AS OO AOS ND St VOM HS PAO ao SO IO Stirs 
ea Se Lame + se = 


ecoeoeweoeoeerere eo eee ee erereo ere eer ee ewe reeeeeveeee ee @ 
OCFNUSPANOMNPOOWMOMNNSENONOE DOGO RE ONO SIDO-RE ANNALS 
OANSAOODSNNNSOS MOSES SPONGE SHS OONTOMUMNFOMMOAD OS 
AM OAM NOAMM SMAMAFOAMMAMMMAMAASAMMAMMAMSEMMMAMMEMMAOM 


SS 
I 1 ti ' 


187 









w & Sy wire > operon 


seve 0 ee 






























+ + or Sa 
‘ -t s 5 ' : ) ‘ans 
. a ec 
c % eM a 
. * feet a 
—— “(~ee= 
‘ , / A 
*“@@ee888 7 =! 
“ >= ne 
“ aiaenrn oA oP 
on Ae. | 
j 4 , ££ ' 4 > ‘4 : . x 
: a 
oo ¢ tee" 
nil — HO : 
. ee ®8 ee 8 e . = 
-"-se3@0008 
' + 7 4 
’ s*-¢ ‘ ae 4 
wie i ~ Sp take tu 
- shia ly ereum nod J 
w* y= - * fy = a 
rer Tints. < ne a 
4 J _ 
ah - We oy 
i. 
. * ' ‘ oan 20 28 oe! 
a | TE ryt ve aie 
ha arnive 
( r€é hth te amen 
nm 
as oe 
Stee aad 7.717. 
> ’ > @¢.s 
7 ase OP oS a 
. . 
. > 
® a e@ 


a 


| 


MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


COMAONAOD OM ANS OSes O Fa SAAN LE FMM NOODNM ASD eS 
PORE ASO MMOMOAD OSA SUM FO NC ANE MANO OST ANDOU 
ecoeoeeoeeo ee eo eee eee e sree eee eee ereeseeveeeeeee 
OLFFPOMS DD OWLS FH OLPOMMFOFOD™ DONT SMONSFOSTMOSMAIC 
Me eee Te Te tT) 0 eee ee 


SSO DONDNS De SOD HANIA OFM HOD OADANNOO OD OMODO min 

MODDDAANOMOSFHOMDOOFNOE™S ONAFOMNONAFOOMNORGO 

cCoeoevecereoeoereo ee ee eee eee ee eoereeoeer eee eoeeeeeeve 

OCONnO CONF A FAO FOR HIOOFOONNOCORMOO OR HOR OOnORnOReS 
! ew U ei CU UU te bil Pe 


corer eoer eee eevee eer eer etree eevee eer ee eeeeee @ 
DDONODSS SHAIMESVNSONOWIIM NSE OSM ODF-OMNNANDOADMNOAS 
NDAADOOSFAPFOOMODSOMHADDADARODO AEE NMNDMN ANSON 
NAINNANMMOONSANMOMONN SAAN OS ANNO BANNAN SON NS 
LA I EE See a eee ee ae RE Ue tl a Lo. 


OOO CO RF FOOnRONAROOKHOONSE0O0 COOnFsOnO000FOee4 
eoeveerer ore oe eee eee ee eee eee eee ereeeTeereveos 
| 't | PU 


eeoeoeeer eo ere eee eee eee vee eewe ere eee eee reese ee 
DOMNNAD PAHO PEP NDOD OO OF PHONON FINN OAM NANO 
DO OIC D FOO OO FR ODA OD a QI LAI SLD © 0 LAVIN SLA BP AULA LAIN ONL OD 
WOO SOD ASO Set NUN SOMO MOAHNDODONSSHODAOMDAOANMOM 
YFP PLP OF FO PPFPOOSSHPFIEMMAMNN MH SPSOSOPSPOPOWN 


TFNONIMNOOMNODDDADAMM OOO FOODMOOOHFODND CaM Oa 
eoevoeoevoevoeveer eee eee eo eee eee ere eee eo eee eee ee o 
ODO DORMS OS OOH DDO OP NMMNST UU O OM OO0DDDDOHO 

ie 


eoceoevveeoereoeeoer eee eee eee ee ere eee eee eee eee oe @ 
ODANFSHNUSOE ND SO MAMNN HOOMDONNAANOMDOFIAN ORE E MN 

DNMADDNHAHODOOMSTO PA FaE~DAnNKOROrOMOOOM 
MUNDO ONNSFNLNMODNOD DODO MN Sa MANM NNO alin at OOO 
CVSFAFEPSHPSPHFHSSELPHPOOS SHKMOMAFMOMMMMOSSSeSSCeTTOnsSown 


ocooooooooooeococoq0oq coo oo0oCoCoooooo00000000oO 
PRES Pe Fa eee Pe Pe Pe PS eo ee Pee 
eeeeveeeoeoeeoere ere evoereer er eer ee ereeee eee eee vere 
SOM OGLE KNOKK OAODOODO OHIO OK OM QDODOHO 

=) =! 


eeocerereoecer eee eo geeoeeve ere eeoeer eee eevee eee tee eeee 
TFOOMMODDADAMFHDNADDNOHRODAHDONOAMTODODODOR LO 
Cs eee [| [mn 


eeeoevecvereeveeo er eevee eeere ee eoereeeeet eer eeee eee 
AIFLAN DOD FEO AAUNANLOMSANAMMOANNDAAD AMO Sor 
DO FOO FLD FSF LFLN O NOIDA FALL O FLAS FANN MMOME OM MOWN 
MMAMAMA MAM OAMDMMAMOMOSFOMOAMMAMAMMAMAMAMMAMNMAMMAMSFMMMAMMmM 


eeoeoeseevesveeseset@eeeteeserteertteeteeeeee#t ©8888 86 @ @ 
OnFAHOOOCRORFOOCOC OO Sass HtHOOOCOCOCOCOC KHOR OCOCOCOKR AAAS 
! 


188 









. € ofa “a 










Hey » oi > 4 FAD » | *s 
> . eeteed = 
‘ wt tet bid Y < 7 : 
P : , ,' 4 7 j a 1) 
i | 
7 . . - 4, | > Pa? fe 
. a « s « 8 
Miwa Om OCs YZ 7-oow 
1 s 7 
é e ¢ ® s 6 e 
wo (99 ’ tow 
Al @0 Piha? PP phen Leow 
a beg OS Pe Ge ye 
it i+ rivveveade 
~mmoe 
eae 
P ees 
— ~ eh 
i 
* a a 
> + Om (CG 
7 me fre a AD 
7 ‘> a y 
| Omani 
iG vwevwic 
‘ ee ee 
. ne Omer 
*eees 
a1) oh >a > 
; Voy" 
i ‘eu oe 
- a5 > +o PMT 
aes - 
—s 
Wy 
e e ° .»* ef ** 
ee eeee 


. = ee CM > Or 
. | ‘teen u d 
e —eerte 
ro ayo ‘ 


© AGH 
: jam rity , 


ee eos 
” = 
= 


MK-~76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


DAMIAN DAD SODOMNO NS DEMO ONS MAS NANONSENAMOO®D 
ODMH NODS PFADFOPANUNNONONIDIND FORHMNOMORNHOOOCO 
SCoereeeeoereeeoeree eee eee eee eeeen eee eee ee ee eee 
Re tT OMe Pe Ora Ve aera he CU Pest teat PR eee 


FOFOMNDO FHODOWO OM fFHOOAONONDO SM Dae FNOS NGA HO 

MeN SPE SO DE SRE EOS PON SE SFO ODAMNNEDODOSONDDG 

coor eoe eo eee ere ee oreo ee eer oeeeeeeeeeoeeeoe eves 

ST TPL CTE Oy baie ne ee ee oon 
| tt it t jm ! (oN kt ft 


Ceoeoeceoetreeoeeeceoee eee ee eeeoeeereoeoere eee eenee eee ® 
DOO SAO SASF FEODOFORDOMNSOMONOMMOAAGHEANNTNODWO0O0DO 
AN DOHADAODPOPMMH ONONIASTH ODO DONINE NOME MSOLTMMMON 
SSN SasPANNSSNNAN SO AINMSNSAMNOMONNNSGSRANNNAN 
PEERS eee ee be i a i Pree eee 


DNINDADOMMNODNUMMM GAD APFPORHNDOMOFNNOMWWS FOOD 

OCRFOOCONSHSNFOCOC On SSSA SS ONORMOMN AA HOFOHROCOCO 

@eeseo@eseese#*#esrsreestvteeereeeseeeeesteeeeseeesesesete eerste et eee @ @ 

aa tire irr ite ho” TE REL lt ee 
i] ' 


eoeeoeruneeoer eee eo eo eee eee eee eoeeseeeeoeereeev eevee e 
OOM SFNWNIM OF OOM SFOLFNANDFAUNSONE TAP aOmMmmOONnNno 
DOM NMOO DDO OO MNS AN AOR NNO DANO DDD aM AUS ODM + 


DINO ADADLINS DONO OI DDDOD ANN OG OF NDOMIINM Ol OO OV 
SOM DHADOMOAMONDOD ANDO FORD ODO ANINO FSO OF FININE AMFUMNIN© 
eooevreoveeoeo oer ere eee ee ee ereeeereereeeeee eevee eee 
a a ee ge ee eee ee 
ae 


eoeveceevereree eee eevee ee eoe ee ere ee eee eee eeee @ 
MNNODOMDOAONSFOGOPSTONDAAOMEMMMAOMMAVNOODON 
OFONOMOMNAANDOMDNDFODNONFN SFM AOD MOAUWWE 
pe i dN HOA SAA ed ciel da Me A ih Pi Mee epee le 


DID SF FUN AN AIAN ALAIN COLD PLA OLD 09 OP SO LALA LALO OO OLA SLA SSP 


lelelelelololelololololololololololololololololelelelololololololololololojololeo) 
ee ee ee ee ee 
@e*eeeoe<e2s22te?e288@8*#?8e@e?8 @® eset @ @ e @eeeeoeeee#e#e8#28?8tsfe#ees@¢ 
AOSKM GAM FAS TES ARN OADINK GODDSAAMMNSRATAG 
aS — con] 


eereceveveeeteoeeeeeeerereoe ee eeo reese eo eee eee eee 
AAND PHDONSARAMADNUSHEODANS NAO SPOANOSFDIN OVO SANE 
OSAOONENMOM OMAN ODOM OR AAMOL SAMA ODOM DOO 
ssl leatne a alt E SR accel hake pcr Seip dS HL LN 
Looe oe eee Stat at Sa est ei 


eeoeovoecveeeevee eet ee ereeeet eevee ee eee ee eee ee @ 
DMAMFONONDAODOOMDDO GAL POLPMAMNOOSMOAONNO AF FO 
WO ONO SOFA MOAS NOUN OD MAS FNOMIANAIN MAT NSN 
MOA MA MM OAM MOM MMOAAFOMOPMOMAMALSEMMAFPMOMSMMMMAMMAM MH 


eoeoeoeoereoeoer ene eee eee or ere tee ereereee eee ee eee eo 
SSO SHA OOCO FOO OCCOCOROOR ANNO AHO OCOC CON AAOORAOOOCOOo 
| 1) food 


189 





5 @ 


oo sey ae" 


Hint Bete * 


LF ! 




















= wd! wrong 
+. cre 






* > 2.4 46468 ‘ « 4 o0 5 
~ ? c at vir 
it i, -—eo@ i q + 7 if a 
hs. 
a an ow vCham 4 
\ &* Wa vg: 4 Qyleey 
-_*»@® et oie 668 
Bae ‘ OE? Devt ® 
iy ) “990 
‘ seve two eweeegees 
x ,o=>V7Oe 
a ih) 37" tw 
~ ry i — rads 
1 j ' 
7 iv ‘ a 
=e 1 oes 
* * : « 
mo ST c3<> 
if 
7 » 
‘*e © @ 8 *. 
+O ane" ed 
2) 4) S-e= 
oA Vie > & 
yr os 
: & 
< -oC-4 
e * * 
v b hapte Spe 
¢ ~ 494 >> 
. : a 9{( OMe 
. c ri. Aan ow Pee 


* 





MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


SMODOMANOOMMOFMNNODOUVDODONOVOOM+FFNOO-ORMEOM 
ADAM HADOOTNNNOMASOMO0KB OOO S ST Pes OODNOMDONE 
eeoeveeeeeoer eo ere eee eer eee eeeeoeeereeeeeeee eve ese 
ee eee eee ey ei air 

| | | 


DCOOMDDN SHON O FRPP UD SAD fPORP SPM ANFHOSRNMOMOEE ONS 
ISNA Fst ADD SSE ON SR DNOMNOS SF HHFHtOODORATHHOROD 
eeeeoeieeeteeeeenetserteerteeeeeeterteereeteeteteeereeteeeee © & @€ @ @ 
OKs SFO FeO nFHOOCOSNANNNONROO CO RBANN SES HRANNRSOROOM 
vt | | ' J a tired ae Sa 


eeooveereveer ee ee ee eee eee ree ee eo eree eee eee eeee 

ONAN ADHOQD AMSA SFPHOONDNNOFDOMP SY DOHOFRMNANANMM 

MmNANSFINIO OMMEMONNNONNMNNMADNDOSBOMNONOODADOMA 

NOSOMONNSNMON | AON SN SSN ANAMNANNMOMOMAONSONS 

ad Poepl ual LARS ARC ae Lt at ad See TT TEI Et hb oe Pace 
! 


WUANOWDOFOPNDDO SHHDNDODNASPOOMPaasSFrOosMonomr~ooceson0M 
Os HOBO Rn BOOCOC OCR NO SH HOH HOOOCO RA ANOSATNSHOOCOOS 
@eeeeseesvessseee2*1esegeese#ee8#se28t ®@ee#es#seesgsteeeese es 8 eet © @ @ 
So hi foe Pe te Po ine 1 ek Ieee 

t 4 ! 


eeeeeeeteetteeeeweeeeeeweeeeeeeeeeeeeeeete eee es &@ @ @ 
MOAAMOFPOMOMNS PSMOMOMOANS PE ONMOMOLTORPNM™ TONONNS 
MOS DODAMNNDNTMANOONOMAOAAAMNONSONMOHODRDOY 
ANOMANOMNANN YAS ONONSMMMADOOCOSDOOS FUANIAMAMOADN 
FFPOOONNINNN SM FAM MMM OPES STS Peete re re eremye 


WA DOWN SOL NAN SADOMNSONN Saat PODOE SFHNEEODODODOr 
Sk eee ee es Ce et ep ee 
eeoeoeoeeeoeeo eee eee ere eee eee eee eee eee eevee eve 


eee DOOM FPUODOWUEE EPP OForror oa Ororn 


eeoeeer8teesceeeenrterteeenvnseeeensnvtetee eet eeeeste © eo @ 
MONON OFAIDAMODDOMNASSTRONOMNNCONAONMTODRMNS OF 
ODDOOSFPONDANMSNDLAL ES UOMO ON SHOHNENE NEES OODOrM 
LV EOLA LV ON CO SPR FOND MAMA OFINTFORNNN FOND EOF OO ANOH- 
PEED OOMNNNDA FPS FAUM MM MOAN SPS Sse sin OM OO 


lelololelolololelelolololelalolololejelolojolololololojlololololojelojlojejolojojlo) 
ed oR A AR EL A LEO ar 

eoeoeoee ee ee @ eoeoevoevevevoeeeer eevee ee ee 
CRB ORGISAGOLN FOSGATE KM Oar AGIODOaMNaN 


eoeeoeoeveeeeeeseeeseeeteeqeeeeeeteteeeeteeeteeteeteertee#eee se 
DDPFEONPROAN SIMONSEN SIAME NOAM AHNCONDAADLREANOO 
ADDONS ROMANO $FOTPDOODOMN ON SHINN STOOWMONNONNSANNS 
DADMNAL ANN SOD DDOMNMN OM OUVS DHAADAHARDOKNDADHODHDODA 
aa Nh mt et ed eed + “4 = 


eeeortreoecesneeoe eee eee ee ee eee eee eevee se eeoeeeve 
MOOD MONA DM OU FD FOND OAD NAFHONDODMUODOM MN tet 
LV FV NIN OD OD SS OF) 01. 0) 0) SD SN ON 09) 09 0 PO EVEN CO OLAV UD) SPSL WO 
MOOS FFOIAMAAFMOMAMAMAMAMAMMALFSMOMMMMMMMAMMMAMS MMMM 












yy 
—_ 
> yes (MD h 


! 7 

Ls 

meng ~ oon Or 
: oa 646 64 6.6 


~~ 


a , he See roe ee ys 
' wet | J oe e ' ‘ : 
‘ “= 
a 
> OF Oars ee ee 
4% &s OOF wr 
ee 00 ve 


a 


= i 
“eevee eee® e#se8 


Ora e tol & ree aan 
WAALS veoh _ _~ 


ithe 0 ee | ep eer 














ptrublene _ 














! 
* 7 
‘tf: += Oy ® nl 
a Lhe * - —_ 
Cin -nBoeoe , 
ove «ceeseeeves 


~Oocoo7 GoeGgEer 
i? 


4 o*2t+e ee eee 
eet hy ee 

v@ ure OSS 

» >? me ern = fe 
ee VUE PS aoe 


7) 
Ov 
se» Se 
1. 
e 
SOO OOO 
i » * 
~~ - 
; % 
= 
— 2 eves al : 


1 Pm thos Oe Mp Re PO 
~ > oP Vote 
6 LD ee ee 

meg eee ee el fie Ree ly 


7 


es 
4 


s « a | ee *#e@eee 7 
' Ores & orto” A 
7 ~~ tu fee Ce LAA 3 
* “amr +e emmm, ; 


MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


WONDSOMANSINFOMOMNMIRAINES DY AH FOMNO™ ANNOFHDOMNMEM 
DONO AHOPNIMS ABN DDMOONDMADOMODOMOODOMOO 
eeeeesvee7nr7reeveeseseeteeeeeeeepeeeeeeeteeeeeteee © & & @ 
MAMOAST™ OCNOOCRDIMASFOFIAMNODOADAYSFODMDADHROHONDAODAMNM 
mat tid ae Hl | deal im Ji Ha Wwe PT acre 1 hee ALR AE 

J Fe et et | Jat Fae Yom iswel Toms Va Jai Jean TER Pe Het Pee) 


- NE AOD SH OOMADS ON ODN MOM FOAM aAFNDNID DORMS OOM 


FOMNOMIMNFHINOMOSTNOMOFDNADMONSHNODNNMO ONS 
eeeoteeesvseeeeeseseeereeeeeeeeseeeeeteeeteeeteet ee @ @ 
COHMOSSOANNOONNHOOCOCCOCOFOOCOFOORNHOORnNOOCK SHS 
| ! Jest \ tt ! res 1 ! ! ! a PS 


ecoeoeoeoerer oe eo ere eee eee ere eee vnenee eee eee e eee 

NOVDVENOSTRDO DOOM NaeaHPFOOOMDOOD OOADNFNNDOM OMIM OLN 

SADNASSANOOMMS NOD FDAMOMFRARINDNANDDODOMSNMEN 

MNANNNY) OF OOD THINNERS NN NNN ANON SRI NAIMAONAMOAN 

ay Vt Jaa Hat a sl fl ea Ue Jia sl Je eth Vee Sa) tape a a aaa NPA a 
! ! ti ie an 


BOT Soo ORO OOS COMmegt Sao Non eeoe 
OCOTAOCOOHNHOOAHHOOCOCO COO OCO SO CH HHOOnHOORHAO 
eeesvoeeeeeeeeetrteeteeteeeeeoeeeeeeeenese71et eee ee @ @ 
PFE R EPSP ERTS RETR TIE TSO gE ES FOREST ERS 


eeeoeeeveeeeeeweeeeeeeeeeeeeeeeeneeeeee ee eee ee @ @ 
OSS OSFDNODINN DST SORODNDANUMDODDVNODOTFOMM NNO 
DON DAMM AARNE AN OF AMOAPFATOAEINOHOOIME ONINOMM SRM 
DNL MMM AF AVOSM FON HOR NOR SNAMNMNANME OMSL GS OOR 
FFU MASS LS OMNES SS SHS tee rere emer emo 


HELMS CHOAANNDODNAMODMODODR ORY THRE DNDONTOOD 
AND PAAUNAD FOF PFODARAODANOE MUO ND ATRENOMAIAS 
eeoeeee*esvseeseeeneeseeeseeeeseeeeeeeeesese#eet te tees & & @ 
SMO QOD DD DOE DODO EE ODDDDODDODDORKORRAEES 


eoeoeoereoeeoeeeer eee ee eee eer ee eee eos eee ee ee eee 
NADAMDOOFMONAMOMANS HODMONM OONDSPFOOMOAMERAMD 
COMM NAM DAUD PAE NNODODDONSASFEDAMONAFOMOMNAOANWN 
CFM OM NONE ADIN LAM DAM MMO FAUDMIA SIA DOMNOMAONOONAM 
DO DIAS FAN FINS POSS PSPssHsrnvOvdOUunowwvdnowovroooownwodo 


Jololelolololololololololololololololololololololololelolololololololololololo) 
MINAN DMS OF AOMNDHD DOT OOS MIA ODOMOMMM ten ON 
eeeeoe#ee28 eee @ eoee0ne@e#esvtkeeeseeseees 8 8 @ @ eeeee 
KN oK DODO R DOM ODOM NNN ON ODDO DODORONNONNNNENN 


eeeeereeteoeereoeeo eee eee eee ere ene ee eee ee ee ee 
DN ANAM ADDNOTONDFNO SSE OADADRADSRAODOTES 
LVS NOON FRHODNDHAONOMNDOFNDOOFNOODRHAHO LOE OM AW 
a et er ae Se oe ee ee an 
“a ed a et eed at eS i =! 


Coeoeeoeoereo eo eet eoeoereor stereo vee eeeeever ee ee7 eee 0 © 
PFUNNE COW FANGS SDN ANODOO OP ONDINE NAN PHONONTOMUMUY 
WO MON FOIA FINND FLEA MSF PSFASFMH SOMOS PHM SPAPOSOS eer 
OAOYFOFMOFOMOMOANSOMMMMAMOMAMAMMAMMAMMAMMMAMMAMMMAMAMMmM 


eeoeoveceoeeoeor etree erewr ower ee eee reer ee eee eee ee oo 
le hark SS aera ah hal de aera A aA a 
| | I ' I Lise Ut Jase 


191 





‘ « 
owt { ri qt ov? 
j an | —— 

‘ i. 











ae (Ge 1 oe MN Deere ae are 4 
- at le > Tie yy oo" i 


mi yw mate” 
iy - my Repti mts 
es eaeeee eee 


_- > O2eo000°0eegs 
- 1 ai 4 


‘ . **eeteeeeese® 
+9 n ow area 
i n—- te HT) be 

" . Ommrye 


~ las ‘1.4 


ele ©) & Ser 
> => i= BY QViAM OS 
» @F 


2002007 


> ee 
re -* 
- 
_ 
ii « 
« we 4 ips 


MK-76 MOO-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


DOTFONFAUNAHOOFVNSORADNOIMOADINM OM NN LN ODM ANE ON 

NM ODUODONANVONNOM DODDOAPFHMADO-AMOMMONANIAMG™ 

eoeoereoe eo ere oer ee eee eoe eee ee eee ee ee ees eee eee 

DODOOPFPASF FIM FODNNDONUDDOODLFONNDNNDOHMODEEE OM 

PNT Sg amateur la Fe eS et ee 
| 


PA eat bee Be Bd prep Bach help hap RrhMte Ad LE Los a) oly becca thc ea Sy ORISA 
Pe a ha hae a aad ae ae ar a ae ete Ou ur ental e soe 
eeeeoeeeeeeeeeeereeteeeeeteeteeoeeeeeeeeeteeeeet @ 

AN MOOS HHO HOONNOOMOOHRIMNGOMOMADNOONOCOO 
it Fe te ae mt es te UL ea a te 


coeoceoeoreene eevee eee eeeree er eeeee seer e eee eee eee 
DINNING AMNOPaHPOOHENODNNAO HA MNOMMDODANANNOOM 


DT ALM ELOUe il elie Ue aS eli Lite aA HAL aU ee een 


NESE ODDORPDSFONTSTONMONDOSLEOMOALTHOORNONOMNYN 

AaHNOOCOHFOOROO TH COFCO ORNANOSFOMMNNAAAOON 

eovoeoeveeceere eo eee oe ee eee eee eee eee eee eee 
! ! 


core eeo eee eee eee eee eee eee ereeeeereseeeee eee 
AMON OFONHAHDO QHOPHSNNOANSOHSFOROKCOMOSNE ADNAN ANOOF 
OPINADNEDOHRONA OME ONE VNAMODADOD FON GE AM MODOR-4 
SCH EOSIN ST SRPONNOE EP OR DOOR OAD AMOS T OS Res 


DMO MAHOLDSMNFONNNOOSEDODOOROANONMMMANME 
DMANS ES ONOOSERRNAMAMAANS FONMONANNAEMMAOOL AM 
eeseeeee*#enseeoeeeensreseseenrpeeee#enpseeeeeoeeeeseete teeeeeeeee @ 
SEEM O0F ER ODDDOEKNNONODOE EEE OEE EEE NOrOorr 


eecereoeoeoeereoeree eee eee @ 
DOSONNTOINNTODRNOSNON SOOM MN OOAMORONHE YOO 
SE NENNAE OMNNMDO SAND AHOONDNODONS NINN SOOWONNE 
TOFDOOE LEE ODDNMENOOMMAOVOMMNODDTFONEE MAO 


DIA F OM MPP HPPEM VO OFOMM OAS MPPUMMSMOASF MO S$ + 


ocooooooocoqqooeoooscoocoeooooceocooeoco°0ecoo0ocoo 
Se PE ae Ee at a a a ae dae oa 
eeoeveceevoeevee eee ee eo @ eeeee eovoevue eevee @ 0 
OLN OORE DODD ONONGCODOOM ON SCKODORNONNOONOMN 


eooeoevreoeoee ree eer eee eee eee 
NALPRSOMMNMADMNA-OMMEMONSOS 
NMStFONQONAMMS OST NSOOODWS 
OCD HOKDDDAAHOOADMNN ON Da Of 
we ae a 


7176. 
174.6 
T1426 
166.6 
780. 
194.6 
812. 
804. 
790. 
820. 
891. 
606~- 
1094. 
91l. 
965. 
868. 
921. 


eeoeoeeoeer oe eee e weer eo eer eee eeeeeeseeer eee eo 
NICO LD at ADD tL OLN AN 40 LN EO OPE FP LAS SRS NM NOMOIN DANO OONTE 
FO SIN SSO FINN NSO FOO MIN DINO FF SUF OF OD FON OLIN O 
AFOAMAMOMAMAMMMAMAMOMMOAMMMAMMAANUMAMMMMSMOMMMMFMMPMOMMAM 


ecoeoveeereoe eee eee ore ewe eo ewe eer eee ee wee eo oe Oo @ 
ANS ORn OOK SSS HONCOCO RST SSS OnAFNOCOCFHOOnHFOOnFOO 
! ! t 


192 


** sd 7 a 
A » ’ 
yi tt Ff 
‘ 
7 ‘or-> oC 
Fi 7 4 
: Lo ae +0 Aion oe aim 
q »~* eee 
: eh im "n° @,4tvot*— 2 
: ‘ = 4 
. ® see? 








iS DAA ye 
“y i 
; % qe °e* 
© ied “6 am, eg 
; \ 4 ‘a 
¢ | a 
; 
s 4 
3 “>i, 30% _ 
«a L a MWD 
© rrt * 
— 
? 
- i] 
a sea 0.8 o 7 
att ; % ~ 2 +O , 
r toe SUF NOt io 
a iy x Ge UT Oe OD ee a oe 
-/ 9 +s > =n eee 
- =L™ 
as - 
rr 





MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


DORDAUANADRNDDA-ODOMMM ODM AHOONOFD™UDODDDAANAD 
ceovoeoneeeoer eee eee eee eee er eo eee er eee eee eee eee 
Ree ee alt yay yee ee 


FANN AMS PFO DDD OY SAF PAU OM Hse DO FPP FOMOL OS 
LVFO PIAS HANNO FOOD M FMAM ADM MN DNA NNAAN MM SLANM MOM 
evoeereeeeoeveeeevrer eee eeereeereoeeeereerereevreveer & e@ 

one Fara ! Vt t wel 


ecoeoeereeoeo ee oe ee eee oer eee ee ee eee ee eee eee een 
OM PHOFPOSGMOEADNONODAHLNOODDHROSAMNANAS AS AOMNC 
MOF DODOEE NODE NDODODAINANSHOOCODENOOTNOLPOMA 
NAN SaSsetaNNNNSE NNO ASNANNNN OMAN N ANN SSN 
ot Yat Ja Wal Ja gst Wal Vat Tl Si WW Vga alt Tcl Yah Via Ja la Ju Tem sit J Ja taal Viet (i ie tad Wal Fa 


NON NAWINDNNDO $F MOAMMH OF NIN NSO OLALN CO NCO et 
OCOAOFHOOCCOSFOROONCOCOCOCCOFOOCnOCOOnhOA SH 
eeoeveererveevreoe eevee eeeere eee ee eee eee eee 

| 


eceoeoeoereoeo eee ee eee oo e oreo ee eee eereveeeeveeeeere 
DOFOD ONDE OLPOTNNDNNDODAM VAIDOHANOSEFIMOAODOO 
ADMOADPONBDNANOOE MS AME MOMNMNNSCOMNADNDAHDMONOM AMO 
NODOMASN SNS SHHOO SNM NO ONDONODPOMNSFST PODN OND 
SFP MDL MFP SM PSHLON MOM SSSSPEMOSPES STOP 


MODRAHDDMNOMNOOMN A NODNNS Oa NSOMSMNDANAANSOMO 
eveeeeeoee eee eee ree eee eo eee eee eee eee eee ee 


DOLE OEE OOEEREREOOONOR EERE OFOOrDI0ONDDA 
coal 


eeeeeteeoeoee#seeeweepesteesteespneeseeeeeeeeerteeeeeee © 8 @ @ 
FADOPOVODE HOE MOASNAONMODAOEDODONDOAESNONND 
LAM DIN ON SO MIN OSM OBO SFE SHSONMHNODSFEMN-EMOTMOANO 
SFID SDN OS ON ONMMOFM SF PODPOMSNUNNIMADMO OORANDOOE 
toes rome eres 


MAID OD SP PPS PSs POPOMNINING 


lelolelelelaloelelololololelolelolelelolelelololoelolelolelelololeloleleleclololelo) 
TFODDODOFONTODDOMOODDONEODAMNDOANNNDINDNOMON 
oeoeoecwewoereo oro eee eee eo eee eee eestor eree eee eevee 
of owl ak 2M Dok Ao Bal aa Dal Moka 2 Nal na ad ald Da ood a Dok CN Sab yd 


eeeoseceeoeo see ee see eo eee e eee ere eee ee ee Pee ee ee 
OAD ONDDOO AME DMO AONMOFOLPIIM FIAMOMPFOIDOOPLPOORAN 
DOE EE OE NE ODE AONE OTMNOOSFODHDRORIOANMEOSTHDOGO 
CODDAHDNHROOMDODDDDORE NE DOD OFS a CODD ENSTO 
a <= ~ ct Ss tet oe a et 


eoeoeoevvoeevreevrevreoet eee eereeeeeer ee ee eeeoere eee ee ee @ 
AO DOUD SOM SHAONEYNDOADSATHODOHGDODONOLSLPae MA 
CVO AP LIAS SS SAGNNNNNODNOONNNM AS MONM ANNAN AIR PIA LAW WY 
MAN MAD MAMAMMAMMMAMAM MA OM MMAMMMAMMM MAMA ME FMM AMO 


coeoeeoeoereece eer eer eee eee eae wow eer er ee eee eo & © 8 Oo 
| | 


1198 





CIO 49% 
bytes 45 as) - 4 ' ) 
e e°rw @ @ 4 4 , « * « 
PRU © . 
rers m) 44 
wi AS 9 < “~, 4 9 - 4 Fea) ve a 
Wee Mer fiery mh eh | dite re eran Or & OV ea 
» t-4 een eae © ©? > @¢-@ se @ee &.e2t€88.8% 
Om ep eh OO LOO. yo Dita be OSD CD ee 
iT : ; 
‘ *.6¢e » * + ° “ewer @.68468 . . 
cow Ct i - - Cc wov) _ D> - 
’ <— ~ Se (ee Ce ery 
~ J = haem tee Pree rt te 
} a i | r 7 
to J he / ait yey 
itt! tens BOS + a e “Cpt ta Ge 
‘ 7 a4 
| 
~ . 
Fd a) é 
<4 » roe o 
' . re *4+rr 
eel 
* ‘ * . ® 
choral ee 
) 
**e * 
. » cif fine Vv 
3 ( bd ‘iG _ hey, Oana 
“ ¢ ih are 
etyt <. a e<¢ >. ine 
I£9¢6 
m= 


MK-76 MODO-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


WI FORANDPHDDaSHPOTMNOMSEOODANSENSFNOMNMODOOGDHS 
WNFOFHAM-NDOO SNM DOSBOMNNMODAMDOF ADD HSH ODOM 
eeeeveeseeetenteeeteeeesreeeteeeeteeeeteeeteteee ee ee & @ 
OW $F OM DAI ON LM HO PFODNANM MAN ON SROKA TONOMMON 
ee EE eee Ee en are oe 


| 
SOF E MD SFAPONDOFMOEO FORD HONOCOFORNES OFONORENMO RS 
ANDO SONSTHENANNNONMON SM ARNADAOMOOHOPFORMNOADOS 
ecoeoereve eo eee eee eee eee eee eo eee eee ee eeeeeeern 
OOS HOMONFOOCORNMSANNS SOHO OCO CORO RAN RHORONM 
! tee 14 tt ! pit i tt Cre eat 


eCoeoereoeceereoeoere ee eee eee e eee eevee seeeeeoeeer en 
OCUNNE ANNO OEE ANSCMSRODFOOMOONATOPINE NY MONS 


EEE AT MOP OSBAMNOND SE SFO OMNMEOTHNOOTEOOTN 


FANANMMOANNNNMO FPANSMONNAANONOS 1 | LAN ONPetamMn 
Se ae VO eens aie eae age 


ATFOMOON SIN OCIANMODDOHOQODDLPAHDSIDOMNAEOMNOAORSTO~aMH 
COSCHONONFOOCOS SHO SSH ORnOHOOCOCOOCCOCO SS FHaNHONN 
@eeoeeoeenstveeseeseesesvseeeeweeerteeeeoeeeepeeetee?e ee ee eee @ 
Steir th POG RD Te Babee Rae 

' tr | ! Ue 


eeeeeeeeeeseteeeeeeteeeewpeesepeeteeereeeeeeeteeeeeeet © @ @ @ 
OANOSAAD NM OP FOAM ANID OWNS ON SFE NE DE AOOMFIWN PLAN 
ANY SS AO OSOFNOMANOADPFOSHOMFOMNNDONDO ADM HOMO 
FODRHOOCON SAMA NAM DD NAAN ODN NS RAMANSIOSTAMONAIA 
POM OF PLSSMEMFATM PON FOMWMNMN SOSteete ores 


DFOMFPOAN FONE ADNAN ADD ANENADMOMODOOMA- 

NAS DONDE NAN VOM SFM OMOAND HOM OMADMONEPOAMNAN 

eeeoeovoereveoevoe eve vere ere eevr ee eevee ee eoeeeer eee ee @ 

DOMMOOMDOEOEDDDOOOEEPODAADOMODDAOEEEOFoaognrr—- 
ar 


FAN ALA DAD DOFMOAM CUNO MOPMANHOPT MOMMA 


lelelololelelolololelolelojlolelelelololololololelololololelololololololclelojele) 
OF ee ee Ce eR re ee ee, 
eooeoeveoer oro eee eee eer ee eee eee eee eee eee eeree ee @ 
DOM GOODNOHIGMIOIGONGSTAAANAGOMNGOAGIAM Or 


eeetenvee40ne2eee¢¢eeseeeevscee#eenseeeerteeeeet ee? @ @ & 8@ 8 @ @ 
DANE AIND OF OAINOMORE ES AHN OFOMONDNONNMOSNANNE 
TFOOCVWDMONMOMASATFONNDONNME DAS FHNnNDNOSFSMAHODRNOLTO 
DADRRVODVUORODODDAAAAOAMANSRODRAAODROROO HONG 
ates = ss = Sse s+ ase 


eereevteoevevreevteeveevst®eveeeeeevreereeeeeveeF ee ee 0 & © 
NALTDIMES MH NE DOMDODMHAODOM AMODMODANNOMNANMO FANON 
CO LEV UNO) SSN SLAVIN OO FMLA MANO OS OSMPMOAOAT FANSNO 
MAMMA MOAOAOAMAMOMFLAMOMEEFMOMAMMMAMMMAMMAFOH MOMS + 


eoeoereoeoer oer oe eeoeore eee eee ere eee eee eee eee eee e 


194 






Berornan 3 Sito Seo hess 


Veh += TO Cert res rt 
ee e-e.8,4.8 * eeevrs? @ * J Aad 
At Pa AiOe-* yi +L sas i i 
Lede i oe oe Pr. ery yt vy | 
a 
‘ ‘ ae af oe re pA Om He 
ee Ce PL a ea Dr er ~~ : 


oar" ee ‘ e . * oe ae . 
eea@€-e0 86 @ @ a * * 5 a le a ¢ : ‘wm TRE nan 
y ae eee eee re oe Se + aah ieee ti” 1 ‘ "tT 
en | pF ey it {7 






. . , « * «4 * «@ ee € 886 @ 
* F . a ei i © a aL og 
rT aa . _ ‘ ~ 
a ang tee or ~e -" to ley 
‘ od “ a PTY eee et." se ht ha ; 4 A 
v oan iy | ye reverr.ereree 
‘ ' 7 
- a" ; oer "5 
- ' ae oe o wy bane — oe 
' . > @ fF ad 
_ ~ 5-5 ei 
' 
‘ ® » * cee eveeade de . 
* e ' okt : vs Am, Pe tr pO ne a 
; et - hoe ed th, Ve OOOO roe wee 
5 ‘fete ATR Gol tes pi hyin een O™ OSSD Gees 
nit 40, Ad 4! Poe. Cay Ln Te) (he ee Se 
4 wt o ¢ 


om — tC wy See PAR Sih * 
oy ; 4° é 4 ere + el OOD 
ait ; we , ? oeveee’d 

~" \ - ot 1S oS 


= 
‘ - ® ° e «© & 
s ° 


* s . 
oe At, act » 7 
65 : ou a 
i “a JP ~,« 
» 
$c sco° 2OC0C 29000 00oCeee 
- oe » ore t 9a VO \iena +! 
h 2 . «40 e088 
« 

r * oot o« 
’ 

vs . 

3 - , ‘ 
a - * ” 


MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


APM PFSEPFODMOHSHOMDAM DM DM ON DNAADOM UNDO SONS tse 
ecorereee eee eee oer eee eee eee eee ee ereeoer eee eee @ 
DE h eT Se Oey Cy ia eee Let teas 


HABOWINDO ODONOMNOSOSFODANMNNDOMMNDOMFOMFOHBODNOOMO 
NOADMANOMAMONUSEHNDOOMDADHNOROOMN SATAN SNOMHODE 
eeeeenerveeevee#ereee#seseteeeteeeteteeeeeeteeesteeeeeeteee © 8 @ 
SSO Pes SSsHaqNOOONVNOFtOOC FH OMOORRONNOCOnOnRAAOO 
! J t ! tte en (rion ! Ct al AEN 


@eeeoeoeesevreeerpeese§@e#sese#*#eseersegteenreeeeee#seteteeeeeteeee 
ODN ODMENANANSDAMOCOONDOOPMOM NS aD SHOT OSS 
OHDOFHHFOMODCIDODOOOAMN MAN MANNA DM MOAONNAAIOD CIS O 
NEM ANN ADD ONMONNAMMMSOMMANANE NINN NNM OMIM MnO 


14 saa ak a Ut ug Uh Uo Uses 
DNS AMAO FROWN AE OF SONOS Sa F oh! OFnAIMOVODOrM 
© OAROCOOCOHRO-NOOCOnOHO00O0 


eCeoereretorreeoeoe ero ee eee eee eeee ee esr eee eee @ 
is ie aca a ek es ek Oe ee Ga A 1 ce Os ee 
14 


an ie) 
OFAN Stee as OOOsHsOOOORO 
| | east 


eeeeoeeoeeensvv, eeseeeeewrseeeeeteeeeeeeseeeese ees 8 © @ 8 @ 
ASO OF MM OOM OOO LSE SOSHDOOMMMOWUN FHORD™ CONN alo 
SMA OMNALPOLPNAOMONM HH AMHDODPHCNFMOSMAATH OWMO 
MMNOOASS SHE ODOM MNDAMANDMOMNAMES SOP Ma FONT AHAONN 
WALD FF OMS SF PFA LPNS SSM FAFM ME MOTH IEMM MING ot FINO 


ASANO AM AO THON DAS OM SIE AN OMADMOSEEOADNMOPLPOSAMM 
ES MVL I OIE Pea a a ag OS NT NRE AS ON MUO OME 

eecvoecevoereoereoeceo eevee eee eee eee eee eee ee ee eee @ 
NOX GOOG IDDIGDIN VION OMAN GGOGODNAHOGONN AND 


Ete ee ess sees fe sas 2 2 so 8 ee 8 2 Fe SSS 8S Soo os 
AMS FOMNOMMSNAM AOD OE DOFOMAMANDODOOrE MOO 

QO DOMAM S QVON MAT ON SAM MOMAGRR AIGNER SE ORO 
UN OCD ACOLAO MOM OR OOM a SIV DAR ON ODM Da DSR OHM PIN RLAN 


LVI PID ODE DOLLA VIA SSS SPESFMOOAMSF SFM MPOFMM MOOS FPO 


lelololelelolololelelolololojolelolelololeloleloelelolelelololololelojojlelejlejolo) 
Peo Ore OOS NOOO Mrs mot ONS Or Os Oy 
eoeceevoveevee ee ee 88 8 © 6 ® ceeoevevevevervr eevee eee © 0 8 OO 
OM DGGO GOGOION OODOM ENN NN GDHSDOMMGOOONOTNE 


eeceovoeveeoeo eee eee ewe eo ee eer eeeeeeeer ee eevee e e@ 
LAOS AON ALAM AMI HORMOOWUOANVOROONEMDODOVHROM OAM 
ADAD OAM OOM OP SAPO UMANUMAD HSFOANDAPAMHOMMNOMONMANOOD 
DADNAA HOODOO OCOADARMSCOSCDOMANOAD MOMOFIN DO RDAND 4 

S00 ASI == Set tet Ce Lae = = 


eeooereeoeereoer eee eee eee eee eee ewe eevee ee eee eee 
DO TODMPNNDOCHNAHONDOQODVDDAHODDOMOHNAY ADO FOROINNOO 
AN IDID OA OS LN SPP FOF OMNNN OOS FHSIPFUIMMMSFOSOSFPIVM 


BASSO a OSC COBO SOS AO O'S SOS OOOO oO SO Sena 
| 


195 


4 af © - f-ov ine : bs 





(Maes 2% bah wd <1 
5 os » 6 8\° * »<¢ ‘5 . : 
tg AMM CO Hm ; Ss ri 
rirwit i } * { ;ver 
¥ 
WV = Nae au ore te wry vie 
Le ee OP Pe ee OS peer wren ar FO % 
oe » * . s* Ff ¢ *eetecaeqgeer »ee86.e 
Se we Lis si) co — - —) Site Moods 
' 4 | j ' 
Pn ba ie — eee ee eee ss 28 Oa 
? mal i i pd aL ihe Gath nme fem 
Py ~ 7 —- ~LY “oc ms Aw 
a4 arn rere” my 
i ' ' i ' emp § 
“ " 
. - ‘© 
SOS 2200008 
‘ 
' >et 8 
Dynes 
. ~, © wt 4 
1< ~~ > *ibo 
& ™ eve tAkv?s®e 
- i SA > vehi —- 
aT . Pe Ge At Or A ee 
rod . eeneseeaene © . 
4A Goma ae 
eoneeweeeeweteeeese 
G wih hi ee 
- ~~. RM De OO tes 
a 7 < i Oe Wh 
4 ‘ inte teu Se ee 
; P2ooooves 
~ ~ > hi *o 
‘= . *eneten © & @ 
~ aS: ra-7aeeaee 
* 





MK-76 MOD-5 WITH OLD COEFFICIENTS 


ALT 


TAS 


DEG 


Ne OM tO OONDRAODMNOOCNRADODDONNM 
DFNONTOPONMNALPANNNNNONMENOFORMAa 
eoecverererere eee eee eee er eee eee ee ee 
DID FINS DDO SPASM ODOT MOINS OON 
cae ae ray alee oer IMR NSS ELT alah 16 


SE NO SAND AMO FODAFH FO HOMO Oe 
Ce ENO ONT ON sO ae ica ear 
e@eeeseiee?eetee?@ @eeoeeeeeseesesete#eseeeseee @ 
CHOHOOFORNOCOHOONNO OHH HHONONN 
't 1s t Pehel etal | a 


eeoeveeoe oer ee eet eoevee 
DMMOOMAMMGAOOMMAONAS 
NMOONFODMHAHPTONnNSOMONCDO 
MNNMONMOMAMANMH 
Jk Joe Saat ee | ea hr 


NANOS OS™ 

COs FOF OnOaeH 

eeeeoeees8e?e@e 8 @ @ 

Se a eae 
t 


-0O. 20 


eeevcoevevevvee vee eer ee eveer eee eee ee @ @ 
DOOM DOOVUNIM ODORS AM DMOOMADGCHAHMS 
ADND ADO DFM ONOD OD AF HeDFPOT PING 
DODFHFHOODOMNMHNVAMMAMMDOODVWBOOMMNG 
~ taal) ah malian ia a) al al-ab el alvalral alsa ha. a aalsa Toston lag ag 


ONS NF AHDIN DOF NDONTNONSOANNDEONMAO 
ALO TOMAS ADM MAD OD AAS MOF MNO 

eee? e eee@eoe2e#?etef e888 @ @ 
RRR RN RORRRRRRONNRNRONONNNNNaowe 


eeoeoevvoeeveeoer eee eee eee ee eee eee ee 
ODMDNOFONMNODDAHMAMSOSFONDOEP MOAN MNO 
OENNOS™ ODNOSFOMDODNODUNNNANAHOSSO 
MONE ONDE SE FOSOOEERANTADHODODD 
DO FOND SFM FFM DY OW MADD SF FIA SO SF EM SS 


Jolololololololololololololololololololololololololololo) 
NOM OF OFAN ON FOND OSIM AININININIAM +O 
eee ee eoe@eeee#ese#eee8eo?e@ @ 
Re RN ORR RoOMNONN ODOM ONKRNNaooe 


eeoceoeoeceereo eee eee eee ee ee eee eeeee 
DOME NDOVDSONNASFONDMHOOHD PHM OOMOOS 
DODOODPFPIMAITFOAONE MONSTER ODSFODOLTMS 
DODDOMMSLHODNRDDMAAAAABHHVBOODDHNODDOOO 

to Coe Rome Ko} 


eecoereoereo ere eo eee eee eee seereeeeere 
P= AIO) SO LAE 0) DY SLA LALA OLN OOD DOOM OOM OLN OLN 0 
FONMOEASLOMANNNONNNSORNMNNROT OO 
CVD COP MM MMO SPPEFSEPEMMMMMMMAM MMOH 


! 


196 


ve 4 
1 i 






a “jj +i 1 One er ee 
meet ° AA i> = s* 7A AS 
: ipge @ 6.9.0 6% 


> . O 2a =i 


ee erm eee’ 


at 
: i] r'oared 
—_ 
= . pa 16“? 
Pe 7 
. 
—— 
P . 
- on 
4 =a" ae 
4 ‘ aa 
. wi 
q : 
a) -~ 
’ 
=~ 
. eS «& 
SS 
‘ » « 
yw ie 





APPENDIX E 


This appendix compares the experimental data with the 
ballistics algorithm using the new coefficients for drag, 


mach, and weapon type. 


ng7 


{ KIGWEDSA 


46b ladoentved== sf 2sc32qape 





MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


DDO HV OMDODS EAN DODO PFOCSCODANUNASFNMNAASMMOOOO 
FAM OD LAD ODO DSF FOWIDM FOMOMM DOS MSM OSAMA DOM ASSO 
eeeeoeeeeneeteeeeereeenteeereeeeteeeeetesteee#eee © & & @ 
~~ 
| 


INO NADIA MIAMI NOMWMODO LS PFOMINTE OE OMNOFTOFTOODMN 
PR te te NE Te a ee 


~~ 
| 


OOF DMA SOE NDS POO LPAHNSTONDIENEAAMODME MODS FaHO™ 
oeoerereereoer ooo eee eee eter eee eeeenereereee ee eee 
NOSCONNOON SH ONO LfHOR ORFF NOOMNFOSsHONFONMNOMM 
' ! Hat ies Hae ile Ua \ t tit prrbrorved Prrrroedraed 


eoeoeoeoereeoe vee ee ee ere ore er eee eoe eee eee eee eee ee 
DENS DOOD ADPFHANNDOLOPFRANLH HOMDOLFNMADINADMNMO 
NFAMNOMNID DSS AOHANOPOMAWMMSVNAHRODMMNNOE ONO SAN O 
MANSON SANUP OSM | NNO RINONRANSNMONNN RIN SRO PN SOO 
ee ee te ht POU PE ee ee ee ae ee 


PES ONAOANDAALEADOMNOMO-PAMADOLTHADANAOHOO 
NOOCONNOCONANMSONOO FORKS HOON AHAOOCOONOCOCORN 
eoreoer wooo eer ere e eer eee eee eee eeeereeeeeee ee 
po hk & Sab ee Es OE GROEN ERS CONE GRE oe Ce 

| ! pit | Le 


eeeeeeee*en217oetdeee#enoee#*#eoe@eeeesereeeeeeetee @eeee@ © @ @ 
NPFOOD HAND OOMOMOS SF NDNOH OMS OINDOMNON ONE NOL 
DRFMM ONAN FRHOPFOLAMMANNOAMNODMYNDOMNOM SE ANINO 
COVOQNOSNENN SRAM AMNOMEODPFOAN TS ANMODOMATODHDMO 
Noltal aboltaltata tal al alalaslaslantantual ate mg are me ca altel alaabcmaala lalallala) alee 


PFO DA SLA NOLAN OO NDF DO MM OM eth DA SO SMI SPOS NIN 

LAD OFM DOAONDNDDONOOSRNVNODDASNDAHONOMNAHNODO OO 

coeoeoereereor ee eee ere eee eer evreereeeeeeo ee ee eee 8 @ 
et cael 


eeoeoeevereeoereo ero oe ee eee eee eee eee ee ee 
ANMIMONMOWNID MS FPHMNODODENUNASADORSMOMANNOADMSEHSG 


PIAFADODAM UNO OCOODFMAMMOOM ODM FPODOMNAOMENNAM™ WN 


FOOD AHNTO FO DOOOSHEOMDMNOMNANE DHT NNODO DAHON SAAN 
NOUV EDN OUD SEDO LVEDD OO) ODED CLD SFLU LD FPL ALD SPO FM SM LAS FLAY 


wlolelelojolelolelolelojojlolololelolelolololololelolelejlaalolelololololololojo) 
EA a SE NO SO Ne OO OER SONTAG SOS aS 
eoeevertreoeoteoeoe eee eo ee eeooecee 
PAPSAAN TOSSA GAROKNGSONGIGOIGAN LNG SM ON 


@eeoeosveieeeeseose¢?e#seseeneseeteenvmeetet@ @Gee#ernree#e1#et?te?et @eeee eee @ 
DMONMDOO DONO HOO OB MSONEES FNOUWO faeTOndhe SOM SO 
DAN HOMDODONSOORFORNDOREMNINNSTON SPFANND SOM $tO 
OFPFOMAE OMSEDAA SFNOCNMNOEDARODTOKGONADDHODO-SEO 
SSeseeet ete = a+ ex Sees 


917. 


Coereoereereeeoeeoe eee eer eevee eevee eee eeeeees ee @ 
OM OM USER FAIDNNODD HOSNPIANANNONARNOOSROSFHRnOOY 
NIE OOM READ HO FUOIDN FMMOMSFANN ORE NANNMUWN MOM NCO 
FMV A MOOD MM SFO FM OM MFOAMMMA MM OLFPFFMOMMAMMAMMMO SOMOS OM 


Seen tee ea Cec seeder dase ct enw eee ee Ge ae 6 
! ! 


198 






mn q a! e"? t ca 
ee fe tay * — —4 . . +7 se Saeed 
i ot it we tl 2 Cb PP ne , > Geo 
Pid se ea fF 8? ® e »* . ‘ s s¢ » 
Tt Fo “As vir = Fl 9? Oo Ah 
> #77 I i a rsypetit is toon) § F O48 


















iD tO 11> Siw S211?) > 


Pr ot ¢ = 
Moe venom-T dpe bl ur ee Oe ie oa 


ht Pe ee wet “a a a @e tees ® a e @ 
fib (9-14 Ce Gs -~sb neces Eee ~~ O~> Di siAGC 
adr aa ! ( ;rnrret ij? ! | 1: tt? 


: eo ase eens ee bees We: 


ee Poe 





sete es ° 
- 5 = 7 fire YO} & aie?) ~~ ‘ § Py 
we as af 4. ees at a * Oe ¢ 4 - 
rt . » ite V/A BY he * 
: rv lirete PePery eras 
a . Ph) eee S wi wove a 
f ™ — py ae ac | ‘ACY "ve 
« “eve ertenne eee 0 8 @ 
> = =Lelel*, @eoonoe0ee 2G 
‘ ; i 
‘ ~~ a , ee &@eeeoe40ateeeneee ees oe 
~< _ - 5 AG THL* tS TPP a ely Gr eis Gres 
‘ o r, 7 Fe ate | ® © % ” % Aye et 
ore . op es maar soe oo 
nih) a4 - om ye rere red 
eT 7 ©, Ler ee oo & GOO vom | 
: A ; . eo SDL : vy Gro O@r> 
ta we : 7  S , ceeeeeeee ee OO Sie 
Ppp yt *. — Aw Lv to 0-82 900689 
— _ 7 
> ‘* eevee bueveaeve?e 
- _ ~ ee ee 1 ce | 
+ J ; => p hep ae 
y f nm 2, ° i © re ‘» %® (eee “ha 
men i fe bat on perm en + ree ONG 
“ . . - aac >i - ~o@2o co 7 [208Cen 
: ww YT VO? Oe 7 
" e e~ @©) @ @ ©.686 2 €.2 8 


. ° —_ Aa te PU rom 49208 a 


é 


s , « . ‘ + *¢*tee@eeeee® 
7 Av . “~4 (MG : Dee LV) Oe o 
ot ‘ ~- ~~" ae ACen Ven P : 
vo ; Art: mts Ano 7 
= = —- ae ee ee Oe ‘ 


. 
* . i. 7. . oe ee 06 ©4867 
c —— % — EA > Tey 

= i —— @ “ @ 4 0 Ot OO 

A" .* ney ts PTET De) 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


OTR ORAM SFOMAM OMS MAM DNNOMNNOOM FOND OWM MWY 
ASPFOOWN NAO SNNNE DOS ONANMOADAAHODOOMOPFORODNOrODM 
eoeeoevreeoer eer ee eee er er eeoese ore er ee eee ereere eee e @ 
UV UV OI SEV GO SE SPUD OO) SALA LN MOD) ILA LN OO SFO OLN I TE FLO 000 
he a Re am ee ell Slike tle Ts th 


TOO OM MNDODNUNSFOMAUNAKOAONMN NaEMHAIOMNAMHAOMOOMGDOOr 
NOODDNDO FOOCFOMMS OOO MNANDNANAMNONDDOMM DH KHINLAO O 
eeeeoeseeseevwvreoee*euseee#ec8seeseetrteereteetrtteetertstet eet eetktee @ 
COO CO SA AMO HOO TANOOCONHONNAFOONFOOCOONON AANAO 
PS A ee a See eee ee be = a ae 


ereeereeceoeevrer vee eev eee eoereer eee sev eeveeereeoeees 
DADS DADS SFOOON HOME NASA OMORSDODOSE MOOR OOMNY HS 


Liu ase J EL RR (a le ake TT J Jl ts eee We Ak LL esta MS A We a ed Wh fo at 


NOWMWINMONON OLADNIM FIAN OPUIMIM MOMFAMADODAMOBOLN 
COO CO sHONOHOOON COO FHONARAOORHOOCOFOHFORNOO 
eoeoeoeeeoe eer eo eo ewe eee een eee ee ee eeereo ere eer eeee 
lelejlololelolelolelololelolelololojolojoelolelelololelolololelelelololejolelolelo) 
Lp Mie Fee I Rt Laat DA Lat DISET WR JA TL fr Lae a ie iC cae le ea 0 So 


eeeeeeeeeeeseeeeeeeweeeeeteeeteeeeeeeesteeee eee e 
DOE NADFOODONADASF OOPAUNSFOPFANVNOMVNSS SN DOMMMUOAG 
MOO MAMA AODUMOL NNR OR ADS OFAUMAONATMONMAOMO 
SONS ST PAM MOM SARS ATANMSADOMORE ARMANI 
WAS FPP PPL LIS POS FOS SPP SSM FOS SIS eer 


DOME NO NNOOFMNAOMIM FUDMOMMOEOM™ NE AMONNSOAEONW 
Sg ee on en ee Oe Bee On ona ee SOW a oe ag 
eeoereveeeeoer eee eee eee eee ee ese eseeeseoevreeerese 

NOM O DON ERRNO DON N ON NOON NK ORDDDON ON ONNOONr 


eeeeeeeeeesrpeweeteesreseeseeeseeeeeeeeeeeteeeeeeee @ 
TANS ANTON D OS NAODMMOSAONMONDNOELNADNADND 
ODROMOOLFOARAADOFROVARNAONHODMDOAM MOS FHIANDO 
PFNUSFND OS MOM AN HOE FINODUIMININ OF ONDMMONOOEUIMMS SFr 
UATE PIES SES SoM oes rere eros rote tres 


oocoo0oqcocoo0oooeocooooeocoso90 eocooooaooeoeoo0coeocoo0ed 
Ee eee ee es ee ee ae ea ee rae 
eoeoeveeoeeoeoer eo ere ee ee eo eee wee eee eoere eee es 


DODODOMN OLN OK ODDDDON DNDDDRODOOKDODONOORN 


Ce ee 

DFOOADNANDOM SF AMOOCSMEODNSENFRONNESMHOFOAMESL 

ONADNOMADDNANMNANAADNVAOCNDOODOSFOONNONODNOMNNOMYS 

DARDDBADOAAHDAADOONHONHANHROR HONS AAHOOSOMONHAOOMO 
ee oa ee ewe Sesqaeqeoqoqoeaaqeaes ei aa 


Coereeereoer et eoereeneeereeeoer ere eere eee e eee eevee @ 
YY COM DAM FRAO DO LUGS NAL UNO PID FOAM OHOROS OSsind Orda 
DNOAMMAAMN MMA OAM MOMAMH FOAM MMAMMAMAMAMM FRMFOIMMFMMMMAMMaM 






Sanna r 
o 
 prrae hs 
Malan  Reekeeel we j 
rrgi- Ft 





eo @ é 8 
it i = 
weory as 
wan 
i i : ! 
i‘ 
\ 
a .-* 
‘ 
+ 
. 
‘ 
oe 


i) oe 


















“ACIo0 4 Pe hihi Del % 
~ = never eet y 
oe 7 . ,«@'® « s . ° id 
oS  ohryn™ = ris Ss 
' a yt : 
‘ 
;9 een 4 vwi/roet 
iw ra Cr verw> gor et 
P ® e ‘ eseeee 7 
hee A ay mi yr shen Cooly 
' i ivf oe : 
s > -— * *- @#e 
coal - v4 SO 
wh oS OF) 
WHOL —— 
i 
a AD 
" . * 6 
 Seooooneoeess 
: ® ® ® ot ee tule 
= (Re Oey “~ 
— = § eS Ameme “4 
7 a ) ——— > >> - 
+, “oo 9 ye > Y 
= —. tem Lamang 
> iy DQ he 
: nT ‘ ; ose ee ee 
rap" . o~G 7A Ww & oA 
7 
« *eeaere®e A 
, ¥ on JO ed ee ad ol bees Leo 
ve " Br 4G > Ome G OMe 
vues Cy Pu ° si" “MEO Of ”” 
“4.4 > ~ > +e ov i 
] 
7 
, -S ec +O PSeeo vn 
ee = ' we = O. a 
— ee ee 


{o-'—" 29m we 









— sna, eee 
- + ~ 3S ADVE - 


. / 2333 pom 


* ‘ees. 8 

- +. eee 

- Vives} oe &@ 
racy ~ > aer _ 


) 
‘ "ee © oS - C 
> hy enn Le 


, 
ale 
} 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


st ADASACIAWI SOMA AHOOM QOD HONEA Son 
Dr 0 ONO MmOMODOSMNDA OM NOOM OMAN SOM-M ON 
eoeeveeoeoe ere eeoereeoereer eevee ere eeeeoeereoeree ee eevee 
bt oh Yo hee te tela te it ie meets 


MOLINO tet MO FOMONOE EE HNOM OF NOMNO MOM ARAM AMORAN 
MAOH ADOWUNSASHODNA NMOL NAN tA M AO SMNDO OMS 
eoreeteoeoer eee eee eee ere ere ee ee eee essere eee ee @ 
OCOOCCOSSO SOS S$ FHAINOAMNNNSFHBOORNCORAMNORONMNOON 
| tet Eee on et EOE Ee et Pred i 


AMO DANOLAN OM OMS DNDO DE ANODAHFOOMNAMNAYFOMONM 
OOO COCSCOMNNNOst AO ON SHOOOCOCRFHFOO SNe COORFMHOO 
oeoeoeveeeeoevo seer eevee evreeere eevee erevre ere eee eee eee 

' | | 1 tt ! 


oeoeoecereoe ee eee eee eo ene eee eee eee e eee e rere eeees 
TODAM VPOAMOMAM IAM AN ME DOHONAOSHaOAINOMMONOM-OM Ma 
Pe FODDER MUSE ORE MONOMERS TNONDAMODOFEMTNCONMNOMIONAW 
ANF ALVA FOWM SO SPS LOANS ADD SFONSOPHE APFNDSSEMADH 
FFP PFO LPEFPO MMM GLAS MO OF MO ANSP SPSS MOOS SEEM SY 


MMOOFOMOWMGO FEL MMNDNOAIMOOSUDFOOURE ALY OOMSHE 
OPMNOMMNODOMNFAMMSS TOODANODHDOWN OE SONDONMAMM OS + 


ewoeereoeeoer eee ee ee eer eee eee eee eee ee eeereeeeene 
DOF OOM& OWN ODOM OOTROREEEOrFr Orr on0ron 


@ee@eeesseee*ee?*e¢8e4ees8eegre34gseee*eese#e?8 @ee2e#esgseeesene*8?ee@ 88 @ 8 @ 
DANIAN MANE ADNMOAM HOO FMF tOKDDNND ODOODOOYMSFENOEM 
NOMNDSHOMNMNAMD OMS ON SHHHODDRODUMODHOOROMNEORMD 
WN PFOMOMDODOFOADN OEE ODNNOSHNEOFONDONEEHOrNnaa 
FEL PMOFHPHPMAMMOMMONSM SMSF MMMM SF HFPOMMNNS SPO MS +O 


lelojlolelolelololololololololololelolclolololelolelololelslolololelolelelolejolo) 
EEO DiNOOO OMONDONnN HOODMHOONEE FOF DOHNMEOMNSTMO 
eooeeveereoeoeweoer eee evr eeeereeeeeeeee eee eee ee eee 
DOOM ODDDONNOEE OEE OONOOEE ES OF amr OD0r on 


ecoeeoeeveereeeeereeereeer eee eee eee ee eeee eee Oo @ 
OFNLPANODNPNOWM OMNESNMOEDOSO SM OMOSIAOPEOANN SS 
ONNAS ORGANI OF OSHS SSM OM Sat OOM TFUIMNN FUMING Of 
MAM MANA MM FOMMAPSFMMAM MAM MOAMMASFOMMAMMMAPMMAM MSM eH Mme 


eoeoereeoer eee eee eee eee woe ew ere eer eee een ee eee ee oe 
Bee ee eer Te iT Pe 
1d | I 


200 














. “2 , ¢-% . 
. P o e - e * ® 
* wiry S 
' 
te - _— 
4 eq 
» ’ © » 6 
- y= ‘ = ~ 
i 4 +o { | 
: o Py «ee 
: . so en" 
‘= . ve 
b aa "1 
, } tf 7 
- Sa) oti 
- , ) a 9S ae 
> és 9 . * 
; ’ ‘moe C1 
* ® 
- m~ sy 
* = 
‘ff 
» 
“> “> SVS See Vs 
1 Au4 5) 1m ve it - 
: ° eeuveseeee sd 
om aga 
, 
2 , >*ee © @ 8 @ 
aT ane a h™) Ah q 
| A reeely ° 
[SoA e+eesenaame 
; +) Chr AVvYvtMmty 
= ~ 
—~ I] e 
olin “vo 
. =". 


<r 





MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


eoereeeeoer ee eoeo eee eee eer ee eee eee eee e ee eo eee 
SPTOSFTHDDOOOFNDOPFOMMSNNDODHORMSTNOTOONE SONS 
mare re ee Rb URS aed hl li He faa ea 


DMPO NENELOMMPODODAIDROANNINMMO ND OSE NANOONIN®D 
DODANOM MARE FRE RAND NNMDO DIN AIDOMAM NSF NOM HOPtOONADO 
oeeetveereeeereeeteesteeerseeeeeeeeeeerteeeeeresetee @ 
=F OOONAUNNODOMMNNOORMOMNLTONNSHOOCOORNNHOROO 
RP EE Br, ROPE ae Eee ee Pk el Romo 


eoereeevoeeenerere eee eee eee ee eee eo eee eee eee 8 8 
PANO DS SAOSIDOADNDNAODOOOSFHOMOOHOOMMHOFONDHMOO 
DWONNO DINO AAD AD OM MAD ASF SFOMADNDOMFRODSMNNANO 
NANNNNMOPFANANM ON SAN ON NO NMO MM SARS NN SINNAMON Nee 


I ai a ae SRL calle AL Ue oe 


MPOANM™ AOD ONE TOM OW 

OAD OCOANNASOOONNAS OCOCO0COCKkHHOHn00 

eoeoeoeevoeeeoe ev eee eoeoeevreveeeer eee eee eo 8 Oo 

TLiiViciiiiririitiriliiiteriir otis ic ee 
fr ! 


FOPHOMOMNOFNNAMAMNALSPOOAME 
ANOS Sei 
14 tirrede i | | | Cott ) 


eeoeevoeeoeeeveeeeeeeeeeeeseeeeeeeeeseeeeve ee 8 @ @ @ 
DAM SOMDNNOFOM DOE ENN ODEO ADNSMS FOF STOOMO 
NAO OS PANODSOAODDONASNOS FHOOO FOOT OMROMON 
LAMM FO DRA OD AO MSM AAMOMDMNDONDD ON SHO DAONA OHM 
SYP LP FPO SSG SHEP HFON SHEP PMOMMAUN MMS HSMM POSTON 


PLA NIAM MRON MM MOAMANAMOOFMEEOMNOFNNM AE AHOOOND 
MADAOPPUINDOEE OR DNONAAMNANO™ AUNADO-PANSFONDOO®M 
@eeeeesveeeseeesvee#este5entrpeeoeeseeo7ee#eeseeeeeee#st foeeereste @esesest @ @ 
DOM OOELE EEE OOF DDOFOMNNTTONEYPYOFror~vunnnnddod 

- ae 


eeeeeoveeee@eseeeeeeeeeeeeeVeeeeee#erteeteeteeteet ee e 
ODN FANE MOM NHAMNMAMN HOO HSHONLIADDANOMDA OFUINOAEME ON 
DADAM PFOMMADDNADDOOM S$ FO Faefae~HanQonaor ONoOCOM 
MmUNODNNALTNUSENMODNVODHOODOMNSAAMMAMANNM Ah atooo 
OPPSEPPEHSPHSSPHSSHPoOovolfwswrsqroansrmmmamMmansteroer ororTnnstow 


SCoooooooCeococ~ooeoooeoocoeococooeocoooeoeoooee00o 
FONODNAOE FODDOHDONEENDMNEAOFhONODATIOONSTOFOnD 
eoeveoeoeeoeoereoere eee ee eevee eeoeve eer ee ew ee ee OO 
NO. PCO. BPP COR 0M MD HO OLN IA LLL LN CO B= CO COM 0000 OO HO 


a4 
eoevreeeereeoeoer oer eee oer eee oer e eee ewe e ene eee te 8 
SAMO MDM PAUPOM ME ADODDSASONEMODMNOMADEAFONAO 

TOCOMNMODDADADMHLFAHDNDDODNOKROAHONSM amMmFODdO0 OM 
ODAXADDDDOD ODDOND HAND ROOROFEMMPARAAHDHAOOCOOSCOCOMD 
crea Ce homed Sasa 


eoeoteeeveeeoeverer eee ese eee ereeeee eee eevee eee e@ 
SFI D ODF SMFS DANN DNASO MS ANUS MMNUNADHAMH MOM fom 
OP OOM FINAN SFEPMO ONO PUM MNO FID FANNAM MM OM MOWN 
MAMMA OMMMOAMMOOAOAMOFOMAMMOAMAMAMAMAMMMMAMAMMMAFMMMAM Mm 


es,oeeesvetrteesreeete eertreeeererteestptet Gewvseetoeeee#ees#e © @ @ 


CHAO COBO FO COCO AAA ROOCOOCCOOCR FORO OCOCOR ASS 
| 


201 





RyOw iy >! bate ae 
woe . Sarre 7 
ae + * « @ ** ° °'s 
7 “ " 

o> > a> geet len i 
ry ry) - = te | | 

: ' ‘ ! 
4 7p mo, eo Pe om » *) — 
moar 
'«é s * oo -5 
: ' i ! ' " 
‘ be ay 
“ = we 
‘ 5 x 
[ 5 
° 
-~- + Ss 
, 
f j 
? ? 
- e 
f 
« 
N 
* 


(Am Oe oY 
» § ‘eee 
qv AS 
' 










ot 3%“ 
44080 == 





: ee ee ee 
oo CYS rOr 
me. Ser OO ANG PMK 
~~ oe 1 or} 
> *-4-%4 nes 


° *eeroeee 8 
~ AS ee pe 


= RS SSEseees 


a 
oo 


. ‘ rée@ee402o@4 Be ° 
. VS enn * 

Dae 
nor 1 rl Sa 







e ® *eeeaes ga 
— 5 tet 


es 


>. 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


WV NOOO FOO OPHINTSOSTDVDSNNOMNGINAMADDSFINDOMNMOMNM 
TFANSFNIOON AOR MSAD ODNFOMNDMVNSGAOAM SME MINDDOMM oy 
eoe@ee<ees8s§eeeeeegeseseegerv#eetseee#eesgee#eeeek#eee#2e8eeseeee?#® 
SNPS PLN SSSA ODSFMODAT ES MINOT OMNVNOLFOROPT HO DITA Ser 
EU eee bt PEO ee ie ee 


MADONANOAODODMNONDOMOD DO FE NDNA OAMDODMOHHO 


NMODO BOO ODDO MO MO DMM SM DMOAFRONO ON SMNAOMNAS Mee 


eoeoee eevee eee eoeeeeeoer eo ere eee ereeeeereeoeeoeees 
OCOOCSOENTVOLPANMNOMANNORNOMNONDOORtTHOOnHOOO 
LHe VU) Rae PAST WES Taga VSG I Rei fees r Ltt tie tt rn pt perder 


esoeeeeverereoer eee ooo ee eer er eee eee eer eee ee eee © 
LUVIN 09 OF OLAS DININCOMO ODODAHODOMONDAOMINADMMOWM OF WW 
DNUTFODOMMAMIAUNMMD FO DOON SHOPS AMONID AEA DOMANNAOH 
PAIN SSNMMONANMOMONNAMANMNO Sat NOMONN OM SeaHNANNA 

Oe. Eee Re ee bE Eee ee bee Po i ati 


OMPOBAIPHEIAS NSO SHEOLTORDNNNNORNNM ONAN SOMOS M ARAN 
COG OCOFNUNMON SHAHN ONONNORSFOMONCOCORNOCOHH000 
eooeveoere ooo ee oe eee eee eer eeereo eee ee eeeeeereee 
SOO DOCSDO COSCO COSCO OCOCSCOCOCOOSCOONOCOOCOOCOCOCCOO 
Rae ete etre nA te i ee ti UO tet 


eeceoevoeveeroe eee eee ee eee eee eee eee oe ee eeeee eo 
DOLPRATFODIAF MHORDNDSFS APFOND OOD SRN SOM ODOM MH OKI MMAa 
AMMO DHFEM OM ONUMIDOAOMOFHOUASFHARBDMANUMFNO OM MO + 
DAM ANM FORO OCNINNASPMON BOM NTOD SOM AMID SAO SH ODM 
WV LUD SPP ONION IOI OIA IAL LDN PVD 09 FO FOLD PO SLA OD SPP SS 


MPFODHROMNOEASFHOMNSSPNUDODNDODOMOAM ON AO OFMO0OM ADDO 
Sees DONNA OM Gs SS OOD: Sh SION I) NO ARNE 

eeoerereeo ec eoere eo eee eee eer ee eee eee ee ee ee eee 
BOOM AUT ETE ET TARE OM OEM COOMSRAMNORA RAM 
sq a4 


eoecoeveveveeee ee @ eoereveereoeeevnee eee eee eee eee ee @ 
NNDDOMODOMLF+TO SHON SOMO IHOMMMMMROMMHEAOODAIA 
OPONONDNARAA OM OND F ODNOAIT A TINM TODAS MORAINE 
DODPFNOANDHENDOONNMAHOFDRODOMMONSFAPORDHADHO 
WOLD FFAM MOAN NAAN AAI MTD FID OW OF FO FLA LALA IN OO) OLA PL 


elolelolelelelclololelolelololelololololelololololeleolelolelololelolelololelolo) 
Sa ARS ar SO SSO 0a SR Mio Se ae 
eoereevereoereeoeo ne eee er eee eee eo oer ewe eee e ee ee 8 8 
ASSRN GMM LOS FF FARM OTOOME GODDODAMIMNODTHAAD 
oon eon home! 


eeeeoeeeeensv_eevsvseeseentrtreenveeteeeeseeeeuse#s@eteete eerste ee? @e @ @ @ 
ANNO PHROM AD DMIADN SR OOD FN AOFIANDOSHAUON ODO SOUS 
ORFHOONEP NOD OMANDOOWMOBDAOMLHE MONS OCAOOWMOADAOD 
Be Oo RU Sere SH ODN OF DOGO NOT CO OUND 
lt Sate tet eT) 


eoevecereoevoevev eer ee eee eer eevee eevee eevee eeeeevee @ 
DMIDAMFMONDOROOMADO OSaFTFOLPMAOIMACOFOAONNDO APO 
WOON MO AOS ANN COAPFANM ANDO D MAS FVOMOANAMIN MIAH NENA 
DAMA MAND MAMA MAM MAM AMMSFOAMIM FMOMOFPMOMFMMFOMAMMM MOH 


eoeceeteoereereee eer eer eeoeveseeeer ee ee eee eee & @ © 
! I | 


202 






Puan hit ~~ | a Gs = 
Can Porn Sem has é : 
ree a a « cet es @*% 9 ¢ tow 
“yi ae io tw A ke pr CD Ge rte 


$F PWOG Eto 
prrPe_ri on , 


1 AOL Ae OU) er OD ROS congas youre 

(ete Pal wtih =" 30 D Artie 2 re 

=e * »* >) «& »>s @e@e* &.e8¢9 & £2 Ea * * = 
— to EDL Le ib Tucows On fh mas De es 

Sboc- - ; h va i ry 106 

i ee | ;a) ' ive ’ ; 















a 
es . ** . : ' ee ee ef eee ‘ ee 0 8. 
“aim sd hd seco Go Qoydery ted the hdb< 
aad 4h u-7 bias + tn) Dr Dee, ay 4 ¢ ip ot en, 
aLuiy- ; ; a een me VT ppt ane A 
i ‘ : ee oe ee ee s +t? Bh ‘ef nl 
— aN WA ma al ee) | a ee eee® 
. simoOo 7 aoe ee eee A 
’ e* ‘ * ef . 
a - mie fe | ou 
‘ ’ * * ‘ *-?F 
7 : i am 19 aks * ed mu Oooo 
, af > ry 
- ow G eh mo Se We 
- r mien 
< & | ad * . ¥ 
* s «a ¢ é ’ 
é “a Dae: a -_ 
, 7 es y eve , .» eee en et eee 
7 ‘ ; on > « — > 4 ie . . 
~ vm tee * Part Te 25 a 
- F: rary ~ ( 
» a) elie MAiTK I F . 
- oececTesaeotes 2 
> sme Af Grn Ov" Vth © O ; 
wee ee 28 eee 
1 = i ri “ime : 
eae eeeaete eee 
y © . *% 
© > Ms 
« yo Oates 
ro, ty — > 
. * *esevosvveee@ee eee 


n : : . : ; « * vy ~ jy eo ve ™ 
‘ n fa" ‘ > mm MAyroren ; 
| . oe oan eee ee 


: . *e*rveees 
IOC ~ OD Cem Otele 


) 





MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


COMSFNAMNDCODDE NEON SF DODDHDMNODMEHROFOMDAWON 
NONODOSSFNO FNM OR NDADTHRROMOFOPFHODNERHOMEAIN 
eeeoeeeenseeeeeeeeteeeeeeeeeeteeeeeteeeeeteeeee @ 
OOFUWIMFOSOENOREON TOTS OSE ET TNORONMOMNONaOD 
TOPE 0 USAR Ba 8 EE A ARPA eae Deiat Dane 

fet 


NNO BORON DVOMNANNADOOPHNE NOE MASTMODONDODSG+ 
DOADDDO LF RDOPSHAAHOMMONAASOP ES FE OMNM PORE FONMNM 
eoee@e@ense3@eeet@#e#see@eees#seee#eegeg¢eeeseeeeeee e#e#et © 8888866 @ 
ANOANDOCOONNAROHO FODOO COBO OONNMMANMOUMNMNNORAE™ 
Pree eke CP tt ! EEE 


eoeceree oer eee eee eee eer eeeoeeeeoe eee eereeseen 
MA NON ODDOFOMM FN OM ODD NM SN OF OSLO DMA HOS 
DMNONMMNOSONANADSPEHOPMONOOADOLRD SHON Mae HOOrOnae 
NONMMNNSNMMNE | NON ASNANNNN SON ANNMO ONAN 
trrrerreurrenre eee TTT Ey at Te til 


OANA ODAARDHODAHOMONNOOMNDOSNOME ODS OS SH0 TN See 
HFNOAMOOCOCOANDOOCONOA OOOO FOOONNNSE ANON MN AO Se 
eoeereoeoeo eee eee eee eee etree eee eee eee eo eeeeerse 
lelolojelelelelololelolelelolelelelolololelololololalolel. leleleolelelolelejelolo) 
trrrrerd Pe Pee | PP Pa ae tet Cee ae 


eeeoeoeeeeeweeeeeeeeeeeeeeeeeeeeesees eevee 8 ee @ 
FMO DM DWN OMNI WN 0 OO FFOSO TFUIOD SO SOUIN OOM ND OOM Mo om 
ANNONA DAR NAMM AON NAODOR SRR AA FOMAUONMNORARER A 
NOMNNONANNN SAPONINS NONNDODO OO SIMmODOSFFUNWIMOMNAD A 
FHFTOOOINNINNN FO FAMM MMOS HET ooes rere esr 


WODMOMOND Neat HO aa Orm FAS Of OF FODEMOHDODODAOODAHAO 
ee a se a ee et 
eeceeoereewreoeovr eer eee eee ere ee ee ee ee ere eeee eevee 


SEE AODODDOM EN TNONONORE EE RONOR Or aDor aor 
= 


coro eereoee oo eer ee eee eee eee eee eeeevee eee ee © 
MONONOFADMODROM NALD ONOMNOONADIAMSFODAIMN +O 
ODDODSFPFONDANEPNDNEEANIMO ON AHORSNE OMIM DODOrM 
FHFLODOMMANGAD SS FAUMM MAMMA SF PEOS SPSS SSTNOH OO 


wlololelolelolololololojolololeloelelolololelojolelolelojelelololejojolelelojoje) 
Jee Se a lg i kag A ate ge tit 
ecoeroeoteeoeoer tee eee eee eer eee eee seer eee ee ee oe 
SNOROPDODROON NL OGHOIEE EEN DORAODOOOOSNOMM 


ee@eeoeeeoeeeeeesepmeeeteevseeeeeteeeeeeeeeteeeewree ee @ 
PDDSLOSHR OSV MAUSE UTIAME NODMANDONDDADSEEANCO 
ADDON DOWNDLOSLDO DON ON AAAINST ODOM ONNDANS NNN 
QDDMAL AA MIO DO DUUA DIN DIN DAA AAADOPARANHODROOO 
tn] Seq Seas a et et ot Le ol eo 


eeetreoevevrevoereeoe ee eevee eer ee ere eevee e ete eree eee ee @ 
MOOD MONUFIAD RE OLA FR FON OCHOMNAFHRANDORM NOD OM MMO Sea 
A PFAN NMI M SOOM MMMM SF MON FLAN OM MO MO LALN OLA SPELL SO 
DED OF FPO MA MOAFMOM MAMMA MAMAS PFMOMMAMMMA MMMM AMM PMO ey 















 * mn) 
«4 _ («4 » > 1" 
‘ : see 
- > Fz > 
' | i - metieg 
t 
-f G> Df aedvtrw virwe 
a - Fry UU & oP ae el he 4 


see euee ¢ & see eee 
+4 oT) Sy. Come 8S 
: , 4 i ’ b) 


—_ 
e ees eee ee 
art << Os rievle Oeee 
- a + oe- * ow" er ibe ve 
d ~ Va Pree A 
‘ ste 
* —~O%9 
. c See 
\ ; 
a. nt toh ae 
>< , 3 Ou OE 
* ip He eS ” 
* iumMre> oo 
. 7 4 
- 
sf alt “1 
- ee bowers vv. 
<< i ee + al 
e - f¥@ on a7) 
is VAN Ooe 4 
ony ni : 
eh al 
.~ 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


DWHAWNMOMFODOD DON MEE NODOSA HMHOMDAHOSFMOMMOOCOD 
DODFAN MH OWNOO DONNA DD HHO FSH NUOMIND SAO ODSMMNONDOs ey 
eevee ereere ee eeo eee eo ere ee eee ee eee ener eeeeeese 
DW AMON D OYUOOSMOFOFAFMNONAYPORDMAMBDONDNODOD+ 
a aie ie ar ae Me LM MU RLIRS al LCS ea Raa ie el i od Nl 

TIN Fe ct jn oer Uae (Mek eee Feet ea CD spe TCP est 21} 


MM DODMODO ODONDOD™ OM OM DNAS OFODNUMAMNANOMOWMAD 
DNDONFPONMAONODNANOMSFHOaSNNANOM DOOM SMO ONE 4 
ee@eeee32seteeseseeeestrteeeeeeesteeeeteeteest eeeee ee @ 
BOONANNAMORMONOD HOR ANBFOO RH HBOOBORORHONONANNO 
't (tee tiers Cee EE ee 1 Jes eT WAS feat lee 


eseesveevn<#*stsgeeeetoeeteeeeee¢ee# @ 
uy MNNAPOTFTDONODOFNOATNMMO 
ONO SAPO~PAHOOEMOEAROS TOOKTNOONNNEOFrOntsOTNO+ 
NANNNNN NS NON SAN MOMANANMOOAN 
Pb PANNNNNNNNNNMONNNNNAN 
| Z Tine Fp Wit Viet Ta Fe Sa Veet Net PG Feet PL et SK Yt ae st 


FLAN DANDODNOMNNNOM ANE PANMOes OFIDOBONONOOOR 
SHOOK OANAMORFNONO AO dR e ROOF RHOOHOOCOHBONORANNO 
eeeeeensesetee#sesteeeseseeeeeeeeeeenseeeeeeee eee &€ © @ 8 @ 
DODOODOOOSCCO COCO OCOOCSOCOCCOCCOOCOCOOCCOCOCOCCeCOOoOoO 
i rer Us Ee ie ae ine EF 1+ Pte et Wetted 


eeeeoee0ee*esee*eeee*eesmersve#eeeeeeeeereet ee terete eertet eee 6 @ 
POSE DM NOD STH NONONDDOLMHONSONDNM FOS AOOONOOO 
OFAMNONONE DOAN SERGE MSANODONNAOONE NAO SANOS 
ANS SMAAK SPNOAIMPONSFORNOESNSEMMOMMIMSONOMODO0-e4 
PUN YS VAS PPP ONAL SPS SP EE TES Er rst eee 


DOANANDOOAINSNONOMAOMOMDOKOAMTAHDODTOONTOOD 
OPN AAD MAMMA DO OK OF SONA FDOMOOER ATOR 
eeeeteiovoeseeskeseeetrteeereeoeensge@e@?es8e#s#tet @©@@®@28 © 8 @ eeeee#e?e@ 
NOM COOD ODM NONOREERRN DOW ODDODROMNONRNRNN 


eeoereeoereo oe eee eee ee eee eee e eee e eee ereeee eee e@ 
NAO AMDOOFMNAM ONS AOOMONMOONASPODMIODAMLEAMNAD 
OEE NNEANDAFIALS ANNE NNODD DON SSE OAIMONSAOMOMONW 
OSM OF NOW ADM DUM MOOHFANAMLAPIM ODE NOMODNOONAM 
DO OAHFF MOANA ASSIS PESSEHSHNOOOOODOOSOOE 0ODDDDO0D 


lelelelelelololololelelelelololelolelolololololelelelelololololojelololojolejojo) 
Se a ee Se ee ee ee ee eo 
eoeceeee eervee eeceevereeoeveev eee eee eeeren 
NOK GOOD ROOM DOOK KKK OK ODODDODOOROMNORNRERE 


eeeeoeeteesv@enseeeeseseet © @@eeereeeseet terest eee @ 
DNOASNNAM HOODNOLTDONDLANO SSP OSsDADDALRHODO LE FH 
LAT NUMA SF AHO DMNDHDOMOMNOFNHDOOFNOQODNDR HOLA OMA 
ee ON ee ee Oe gar 

+ «<4 = ee ee eT ex 


eeoeteoeeteveeeeveeveeeoeevr eer te eoereevrereer eee eet ee ee @ 
PANNE OOWN SNCS SD ANOCOOOMONDINM NAIA FeO NST ON ML 
WO MMO ANFODAFPFNNAFIVOD FPOSE SOMOS SSO SSePOyONsT Eos 
DO FOFOH SFO MAMAN FOMAMA AMA MAM AMMAMNMAMAMAHMAMAMMMM Mmmm 


eooeoetr eee er ee eco oo eee eee eo ere ee eee ere ee ee 8 Oo eo 
Ae ee eS ee ee Te ee Oe IP oa 
| | | 


204 








2 (ea 
> * 

©. a oe) 
7 ' q 


q ® 6 * « 
v= erode 








An +e aetovw 
“al 
| 
ses? 
' te ¥ 
pe > 
™ - (He 
~~) ot 
i% 
> ie mr 
* * « ev . 7 
; a | * te Pew 4 
= unm ~* eS eta 
, 2A lee BDV UAS 7 
>» v4 2 * > wren S & 
= & 7 
a - 
“a 
. ‘tere - Ca 


a r Ay oe ™, 


(ol be oe Soe 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


ONADME OFM STEAD FtOWDOMODMDON+FOMMORMANO-E wo 

SDOMMNAONPONNMODNODEDONAAANONANIAG™ OOOOH 

e@e@ee0en3e3s83segeestkeeteeteeoeeteeeestrteeeeeeeeeeeteetteteeee @ 

OAFORMINTOMUMF O00 FHONNDOOD SE FODNNEOTOEEER OO 

se EE TED ata oat ii 1 aan ret perppri ia 
1 


OAD AM DVNOCOCOMODTPFNDOR LSE ANDOODNOTMDOATIHRO-O 
DIFP AHOMMSOM LAE NNDAOMSOSAODSTFMORMNDINM SM 
ooet@eoeeoeeeeeeteeeeteeeweeqeeeeeeeeteeteoeeteeee tee @ 
NOPFOODOOO SO OMBTFOANMNO DOM FAST MDNNNMNOSNSNANO 
Peer hea es ee ashe 1} Feat eh ee 


eeoeoeereoeoeeo eo eee eee eor ese Pees eee eoeee sree eee ee @ 
DAA AODOWMSONODNOY FOON a ASIAN DODNN AD SAO fe 


perc ant kt Cee Ee Eb es 1 Pe PO eh tia 


AOMNFENSPNOPODHDOMONALNUMAYEMOE NaS OONOS 
DOQOOQCCOCOSHMNDAHAMODOLFOAIDOM FOAHNOCO Sea NaeaeqO 
eeoeeeseeoeeeseeseseeesteespseenspmeespseeeenpmeetk ete © & & 8 @ 
TERROR ELL ELLIO TITER GT TTT i 
| ! | t Po Pees 


0 
-0.33 

03 

05 
-O. Ol 


eoeveeeeoe ooo eee ee eoeeeeeeoeeeeeee eer ee eee ee © 
OMIM NAD DPSODOADANDOD™ VNODMAOM 4HPTFODODNOAM HOM aan 
DOF DM MAME GDN ADFROVDDOMD SASH DODMN APNUDVUOMAPOSO 


DOLE MADHONOLMMNFDODONDOMONDOORALRERNOMANON DO 
MNT AOONTHRHAO OOOMONODAESEMMAHNDOSAPFON ROTORS O 
eeeeeseeteseeeeesee#eeeeseeenseeeeeeteee ee 8&6 & 8 @ 
LEER OUR EER ODOENNONODOEEE OPE EERERERMNOFORE 


eooeoeceoeoere eo eee eee eee eee eee eeree eee e eee eee es 
DOOONNSDANM+ODD-ODONDNG OMMMH OO Tots WONODn Oar +tOuoo 
OSENENNNE CAN MODAN OMS AOONDORDONSNNNNSOONONAE 
PORMDO OM FEE ODDNADENOOMMADOMMNODOFONEMMOMAatO 
DAF OM OFFS EPEHSFMVNGOLPFOMMMOSOFHMMMFMOASPMOPNS SL 


GBOOCCDOOSOCOOOOOOSCSCSOCOSOSoCOCCoOOCoCoCCOSeees900o0 
eo er ee ee ee aN can enon eas 
eoeceeeeeeoeer eee eee ee eer eee eo ere eee ere ee ee eee 


or~m vo ON DODDOOMONGODOOE ON CK ODOR NONNOONONN 


eoeceoeoer eee oe ee ee oer ewer eteoeeereee eee eet eevee @ 
NOM SAID SNOM NSO SIND OM MNO AS AMNOMNMONDSHNODODONT 
SP ONS SFO PUI OE OP OLD OLA ONL SO SF FUN FO POD SF OLNIN OLN SO 
OFOMOAMAMN MAMA MMOAAMMAMAMMAMONHAMAMAMMSMOMMOMHSFMOMSMMAMO OH 


ese@eeeevmeetpeteese#e#erteteewe#eeeeeeteet © CHF 86 F 8 @ 
SNS O HOO RSS FONCOCO 84S SS SHOR AINOO TOO RABOOCHOO 
| t 1d 


205 














ww ry ~ & 
ety) “ul pS Mi y . . : peal ~ ip Ls ne 
et) 2 ae Ae rn . aod & < seh eanaeees 
ere »e?* ay Pe Hy ley ~- niaiiue men 
rat Aci) te | ah deat rays 
‘ 
a 
4 ' 914,45 &) Q& (N@ OC rt ah head de 
OX @-o% : Ppa 5 ¥ z pa yar Anh ARH iene 
Papers me chile - ‘ set © ® * “er *_@ 
eer te ® 2 e sd . 9% mm my Arey Pee SOo2aoc »*4 
oat “rts ae, “7 r a mu te haw WwW ite 
{ | \ a 
2 es  & se@s © © ® * 
s « . © « aI = s mt gun coe Mabe Laie 
a4 4 » On me Cy ICI Over 
: oe oe J 9) ek 6 peerage AAO é : 
2) 73 ; : one +i yet 
savy eee 
rs “y¢ se po 1) | ong. ao 
- Tr . a ene 
. | 3g < SF®o¢ 
C = 5 
} 
° ° a , ee 8 
» © . ; Ob Bt voo@rvrus oOo Ww 
; : aT arte Dues . 4 
© < eo vs ee ee ein 
- : oy ‘ ri > & @ ett =m nMninss 
7 
i 
Dt Q.1OR pars 20 ru <4 
| a Y o Abit “<Bind “RO * Ue Oe 


e - 2 4 er ee . 
jaonsG 4 Ce OG ieee +1 & 


= AH gety Aig an OP Got oS i 
¢ , : ; : Aildes YC ALA q 


t 
We er ry . —, -& -1@ + Dee 


| 
| 
| 
| 


7 s ; 27 O°O 
| Cc z.ne-o6o0v 
4 ° se & @ 
“~g x woe 


tr ‘ ~~ eet al 
. ” ‘ if, Ae Ain ae 
~ Y ha — ‘ a & hn a da 


7. “eve? ® 
*~ : Y Df arte | 
. ; oe ee ee rn 
’ ‘ “rorar 4 = PEA 





MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


FADO OANA MAFIA SAFOAPSODAD OU SA FANDOM S MAM O0 
PATAONDOOMOMNMOMOMADONMSOTOUDOMDDDNODOS-FONDD 
eeoeeereoerereeoer eee ee eee eee eee eee eee eee eeeeee 
Tee te eT ee a en oe 


FONDA MPR OMNSM OD ONS ae FM O NOLIN OM SSM FU OMnt moo 
SAMO TFOODOKDEIANMNAODMSHDNODOD OM ODF DOOUONNEOD 
eoerereeore ooo eee reo ere eee ee eee e eee eeeeeee? 
SOS OCOHFONRMO COON SNOMAO RHO OCO SF HOOROCOOROOOONN 
rite abet Fama Ya Pot tb iat et ee 't at ! a 


eoeeevreevereeeeeeeeeeees eevee eeee eee eer ee te eee 
OTAOMODNATPMIINADHAHODOM$FOFDNODAINTDOONNDASMOS 
FONDHNMOOADDS HOO OAMAMEOMENANN AEE OPNODNONON 
NAN AANANNNNNE NNN MONNASMONNN OM NNN SAN NRO OOOO 
PEPE err Pere Pe cl heat (Ae he Le 


NNW N SOO 


EMON NSS TONANOOOSEEINE LAMAN Ost 
OOOO CO SHOOT OOCCOCOOOCONN 

) ° 

io) o 

' | 


ans 

OOCOnFOCANOCO SeasNON 
@eeeseee*ee#s#voe@e*#eedesteee#eeeescseeeoeee#rt? 8&8 8&8 @ @ 
SCOVCCOCOOCOCOCOCOCOCOCOOCOSCOCCOCOCOCOSS 

Ptr} CPi tea US et lat a 


eoee@eesvseeseeeseeseseseeeeePeeeeeee eee ee FG ee 6 8 @ 
FINO OM NG FANE OO PIN OP OPM NOW AHN OM OOD AWM att OLY 
= DAIDODOMNING MAHOU ODOR SNMFONDAHOMONEODNMANM NS 
NM POM ANE NNO OR CORA MENVONDONOMDLONSTTTRAONGNAD 
FLO MALS SO APSHA SP MVM SOF SE MS SEPM ainin 


OFOMSLOOCDDADODOLFDHDOFLAIMMNAMDVDNADAMNOAAMY-NEOO 
PAS aS i) PS Ot SS SE ORO AS ae h OI eier 
eovoeceoereee ee eo ee ee oe ee eeoereee eee eee eeeeee 
DOMLAN NOOO EEN OOOH OE NEON CON OOrOVORTTM 


eoeoeeoeeseeee7eevrteeeeteee@eseeeeoewseeeesteeeee8t@e @ 
OPOOD MOM MDOSASENAONMO DAO DODODNAOESNONND 
ONONSHOMNODSNOG ODSeNE 

DOWD FOLIA DOAN MON FOO FFODPOMSPANUAMADM OM OOK ANOO™ 
FOASPEPMO MOS SSSSESTIMNMOMS ESSE See eTTOTONNNO 


coq ooocoooocoocooooeoeoooooaocoosaeoceeoceco000do 
ES 2 SO OS 8A SE PO ONS IO ANS ARNO Oe 
eoevoeveerenee eee eee ee 0 0 © @ eeoeeeeveev eevee e@ 
DOLNAN GOOLE ENN OGON GEE EKE EN OOM DOM DVSAAAG 


eeeeeoeeeee7ess,eeenrteteeeteenreeeeeeeteeeteeeee eee @ @ 
WOADONDDOOAME AM DADHAOLFOLPTASSFOMOMFUNDOPFOORDN 
OEE OME NES ODE AONE OLTMOO MO DADOADOMIMMOTDHD OHH 
ODODRARDOOMHDDDAND OPPO DOD POMS Ss OODOMFNSSO 
ee a - = aa a dl 


eectoeereerer eee eee ee ee eoe eevee eoeee eevee eer ee ee @ 
ASAODDONDM LIAS SHONMMONDORAADALPMODOSFDODONOLS Laem 
DOA SPSAGnNNNNODNOONNNAMNSEMOMNMNNN AEE FOO 
MOAMAMAMN AMA MMAMMOAAMMA MAMMA MMAMMAMM MM MMA MMM SMO OM or 





















: = . 4 - a iw weegrn 
oa n re e4 Le vy i ‘ : : 
Le a See ee et Ae el kk Ss 
- , “ : se i : a seeseee*#eeee® 
tev oe ee Oe OS Fat edie Ae iow > © 4) arti f 
a ’ tits 
‘4 ti re rPuUVae pt iwets } 
i ’ i i 
Tie os PS mat Minit borvuer commh) ream 
a. t €; Cai) @ of. ae a _< ” 
7 . see are @e ° 7.5 2.1 ~~ 





ae er en ss t ei mewstower 
' } { ? | ‘ ! ! ' 


nd i 


; a! ae 


ms cs yore m th : ks Ete FR I 
p id ¢ w AE em eS 
res yr Sy 


, . @ 
ma %* eo 
- A a . : 
‘ DO \err var CH 
i er - - bd 
«“ . = “=. , = 
'¢.4 a 
PP th 
; P eee ee ee eneae 68 eee 
; A : . Pee OY Ge Gree? Ge 
4 , om 2 . ¥ 
< ve ih o* ‘ey > e ? ~ eter Pee Sty 
"7 ALO ee Sot qe te Ie > Oe 4 
es fa hag” 4 a a > >on oeP 
- = ~ Ts o@ 
; oe oe ~ nt > rr eae 
. Fy 
- ei ree 
’ 
— 2 ’ 
‘ 
_ ' + ven  « 
7 " ’ ry 
4, : >: ao 


= ; y av i495 igh ape 
. yA "7 + -o> > 
“delay orice nh NE 





MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


DIAMDDHONODNNTFOSCDCODNMOONFOAFNAODDHODDODO-ANODO 

eoeoecevereeoer eee eee eee eee eee eee eee ee ee eee eee 

ODE FM ONS OOH DNO FM OMNIS MNAIAE NANO FLAN RAO tO 

anh ee ee es a ee lai os 
om | 


: | 
NNWOMMDNONAWMDOMNSOOMAONDANANPFODDNDOPOMOL AEE OM 
OM OPFOPFHANNODHSDOADSHEDONDDVNOMONSSAHOMNDOOMNN®D 
eeoevneeeerer teense eeo reer eer eee oe eer eeeree eee ese 
SAORMON ST SAAHONSRANSAINOMMNOCORNNAOSBONMOMNNDOON ST 
nT it a | CCR ee ee et ie eee tiee 


eoereoeeoer ee ee eoere eee eee eres eeeee eee eeeerere ee 
WO DQM AE MMM MONO OO Sh SS NSAHAHOSANUNM SHON MONOWIOD 
PE DODNNAAOM MONON FORO SFHAiNO AO OF ODHDINM OM Dino ON 
Lat eta oe BARN SUS ae BR Ce alas ae 


ADOMDOONNNONONNE DADODMODNODFNO SE SOM AHNADOWN 
MOBO AN AHO AAONMOSFONMN AOR O RNS HOHORKNOSTNOORMM 
eevee evereoee eee eee eee oe e ee eee ee ee eee ee rere 
lelelelelelelelololelololelololololelolelolelolololeloleloloelelolelelololelololo) 
ere tel Pe Pe ee te St 


eeeeeteeoeeeeeeetpeee*eeeeeeweeeeeeeeeeteoee#ee eee © @ @ 
LAT OW ODM DOMMH OW DMM OOWMNFPHNDOMNOOWOMNNNIAIE MONLY 
SFANDOVOR DANN AOR OFNOVNONOMNDONARADNAOSAUMNON 
FOADOOOCMODNANIN DONS ANODNNSAIAMNOOST SUMO AW 
POMS SELLS OPING MPIAINFOLNAININ FING SSS Ser 


DFOMOMSHANNSFOSE OM AHANOAMODDONONODMOME DUI AAE WY 

APFOOD HOO HO HOAFONOMOE NE OOO OINNODOESAH0DONTE 

ecrvreoeevreoeeoeeoeeereoevee eevee eee e ee rere ee eevee see 

DOLE OFrDOEOFO-0O0OEEFrOtDnOnO=DOOEErOFrraoorrr 
= 


eeoeeoeeeeVeneeveeew#eteeeeeepeeeeeeeeeeeteeee et @ @ @ 
DIFODONSFROPANMONDENMADODVOFEEOME OWL DHOMNOM 
ADTFODHROKDOOMOFRDORSHMODEOLNSFOORAINETEILNONOR 
DAUNOAUM MO MAD AA DPIADDOFMOMOMSOMMDM OFM AOSD A Oo 
POSSE PS SS ESSE FOS MSI ONOMIE NS Fo teeters 


ecoooocooqqqqoq0qooqo0oooooocoecooooo ooo oooe0ocoeo8 

LAM OSA OM HO MM FANDOM HAOSTMH AONDOEM HDOORANMS NON 

eoecevevcetreoeeeveeere ee eeo seer eevee e eee ere eee eee eo e@ 

DOM DOD ODODOM DOD ODO OM O-ODDDA™ DOOM DODDDOOal- 
=! 


eoeceoevereoereoeoe ee ere eee eee eee eneere eee eee eee ee eo 
ADM AUMMNDS SFURFINOMOREE SeaNOFUOUMOWNANONNMOSNNAA 
TOC IMODMOMNMHOMAFONnNNDOANNOE AM SFAANDNOSFSEOMAODNOSTO 
DADDHANOANNOHOKDRODDDAAHVDDAMMNFRDODDADDHODOS AON 
oe Lo] ss a el aSsaaqata4d4 — a ess 


eoeveceeveereoreeve eee eeere eee ee eee eee eevee ee oe 
NATOMMEE AS DOMDOOMAODOEAMOMOOHBANOMANMFNOM 
AMAA MAM MMAOAM MOSFOOSFEONMAMMMMAMMMAMEOH MOOS 


eeeevoee0eettesesreeeteenevreeeeeeseeertrteertet et erseeetrt @ ee @ @ 
SS ee ee ee ee NOoOCOoO 
4! 


ZOF 











> - 
- 4 — * 
5 
e i a oe. »eaee#eeée 
es. -* Oo Oo _s, - 4% 
: ‘ 1+ 4 
. -— HO Cpe 1 io pes 
vf oon Cre he Ee! aver . 
. « oe 4@¢e08 4 9 0.245. sr? 
- yi pron Sere - , 


, 4 i} a. 1 
; : ' t : 


‘- ee -eseaedoed _ 
Ae tee BTU Ge OI OOS Jan 
jynev sae oo ee 
maw wae Ae 
ry eee devi Lt ee 


Lt ~~ acm Se@ 
ro ( “Ce De a 
. a a) 
Cc -~Ac So 
4 i ee 
—" se _* *wetieree@es * se 
a @Qrai Are oe b= ryd id 
~ » 7 al? on q{~ -¢ oc 24 
Ve Gro CO fet ae ++ aa 
a - eens =< eet A 
ln ee vw ‘R308 
m ™ ° 7 {> re ‘s 
/ » é i] ® s ey2. 
G * “2a igo tet 
. ¢ *eees ® ees ¢&* 4 
oa =~ tet ~~ Set oe 
7 , a -"% Shc ne 


‘ 1A Tom 
° eee, 
\ 


*OCcCooE 2ooo6oed 
7b AMO ree 
> , jie tee @@ 
om ‘other Da OUR 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


DUDA L RAM AOM OSBOMDDDO OMAN ONFORSNENODODSSNOIND 
eeeeeveeoer eee ee eee eee oer eee eee eer eeeereeeee @ 
AMADFONOOM ODD TOPE ONEAADODONDONDOOEEE DOM-WN 
Ay tects re eee Pd Se ee te ict 


OU SNS NOOSFMOLNE DORA RANOMHODDOHDOSFONOCKGENOOS 
DOMOMINUNSMO OOPFAHDDOMMN SF OO DOMM OFSAMOMS ODM tH O 
eoeoeeeeveeree eee eee eee oer ee ee eee ee eee ee eee @ 
NONDOSCOOCOMORAFOONN SOON RN AANN SSeS NSA NANNNNO 
es a t pre ee git Pet aera aE eke pes 


eeoeeeeeteesvse#eeeeeesetpeeeweeeeeeeeeeeteeeeeteee ee @ 
WN0O FHONDDALTONSTFOOMMHOMNADOENNMOOOMASMOAMO 


| ee CIE OEE Le OTE ICL rk Coke hee UU eek a 


PANE SUNDAE OMMNALNO 


nN Qc PFOANDNOADD Aa 
OCOCSCOMOSsO0COSNFOOAeHMOstes 
e 
o 
! 


Wo 
NOVARA ON SNS AIN® 
eeeeseseeses@eeee8keense eee#eet @ @ eeee<sesvsstse8eseetes @ 


elolelolololelolololelolololelelelolololololole].\ lolelolelololojejeleor... 
I het rirrt | ia a a el Pea | ati 


le 


eeeeoeeoeeeseseeteeseeesreeeesteeeeeeesteeeeteee © 8 & @ 
DO AINONPFPIMNMODAMOPNUODPMNODOANE DOM-TORNNOUODNNDNW 
OND AM ININMA MAF AHORANNOCODODAR MDA HAMMAHOOTNOOOD 
NETDRDONSTE DOOM MNDMANDMONSOMOFORP LE APOMT SHON 
LALA SOUS FLAS LOPS EMIEMEMMT MOSH TMMMINS $s TIN0 


DOC OMNDILNE ANDAs NMOPENNNOADNNALPORDDAE TOGA 

APPA ODNOADOPHNONDOMSNDMaANMONOH at FONIAN 

@eeeeoeeoeesoveense@eeeseststeereesteeenpeeeeteeeeeeesetfee tt eee ee &© @ ®@ 

-O>ODDOMPDDDOMPPSODDOMPMOMMMNDODODNNODODDOEF Arg 
~—| = 


eeeoeeeeesvteesteseeeeteeeeeeseseeeeeetet eee & @ 6 6 @ 
STOP NOMMSFNUDNAOVDODEDAOSBMOMAMNNDOCOOOrEMOaY on 
ODF DOHAM FOUODONAMAPONSNUMMOMNMN SEE NAY Ferraro 
WN DO HAOWMOM MDS MOM AO PIN DHAONODEAADSE MEM SFOSAN 
WAT ILA S ODE SOLAS SFP MOMIM LS SMMSFOSP MM MOSS FINI 


OOCGCDOOOOC COS OCOCOCOOSoOeocoeoooeoooooooe0eo0oo 
ee ee eae eS ee eee ONT OS 
eoevevereeveeoe ee ee eeceveereee es eeeoeeeev es ee @ 
KONG DOGMGGOOSN GODIN NM MUN GISDONUGSBOM BAN 


eeee0@eee@e3eeeeetpeeenrpmeeeeeteteeeteetpteet eee @ 8 & 8&8 8 @ 
NOM SDM SN MHAMNAHODMOOMNDANDCO RODE MMDODRDOMVAM 
AD ND DV OO COR IFO NGMINMOAMSMONDATAMONNOMOMNANOD 
DNDDNDVDHODOOCOODDEOCODDOEANDDEMO-OFHOOADANO 

ce aati | al ot St et aS et elo ot | 


ceoeoeveeeoeoeoereeoe eer eer eee er eee err eeeeereevee ee Ge @ 
DOLTODENNDOMPNAONDOOODAHODOMP MND ADO FORONNOO 
FAQ COLD AE NE PFE TO PFOMNNN OOS SF PSHPOAMMMSMISHYWTSINM 
PFELPAMFEAMMAMMAMAMMAMMAMMAFMMAMFOPMOAMMOLSMMOMM Ss 


! 


208 


a ~ f - 
7 ' - ¥ ‘. 
t : ‘ - me + i P > pot 

i) ¥ = 
“s es@e-e a ; ° « « 6 ®@ 
iy Sey oh 4 . ep wh es aaal 
ij # ’ i 1 + | eet? 

rat 












4 . ont > - or % “-ot>-O Ov? 
> ah Or : ] ie a onty fe BO > 
“So he blew oie * . e . ee seo es 
PPR RH" - ae oy itt 81 
a ee oe ; wet ; : ' 
® > s 4 o . * ry —_ 
iT ’ © ter - =» oe 
" ¢ er" 
.4 


r 7 ‘ : “Wj 

ae a . rae + 2am coSee 
; : ee ee @eeee ene 

Heber 


; t 7 























‘ ee¢eeveen_8. Oe 
Se ek 

. =—) Uae” haboset + s 
~~? PASEO Te FIO ?, 
: “ Ves FAOBM urer 


~ i VD 41> MO 


. ! ’ 2 . “oe VN— >> 
eee s ee Oe 
7 ro “Comp ag—% 


s * * eeveee 
oa? ee > ¢ mc i Ate > 
—“ vi arn sp ete Ale, CE te 
*) tru Srp MV oe 
; 7 . 470 VP 
= —_— 
ef ee 
= * . 4 
> — DI e 2 
4 sees «*e e ®& 
; » > Coe (VEY fe) ere UE 
UI rryt v4 S8Sat tees }oa 
. | Ome oe ocwu~? . 
= on > ae 
° ry , « »>_e?4t @ 
: “+ @ VO B&O 
‘ q 2 my = era relie 


he he (HF Se ee 


MK-76 MOD-5 WITH NEW COEFFICIENTS 


ALT 


TAS 


DEG 


MAODOPFONDPOMMAODMOSAPOHAIMODOMSENAO 
NOOO SSN DAONAOUDRM AS SPHOINOMRAHOM 
eeeeteeeevs9eepeeeoeeeeeteeeeeeeee ee & @ @ 
SOM>NODCOOANDNONDON™ ODDS TOrNEE ON 
BR ee ee ee ee 


MOONOMMNMNONYNSORSSMNNONORADAODORHNOM 
OPE NAMMNNDOMFADNUMAADAHOMMM FOO 
@ee@eeere0n8e54s857.‘§c”@*#@#ee#ee##g@eee@eee#8e#0ee080@¢0808e ® 
SAN AOORONNAINANNNAMO FOS OONNOORMO 
ese est TE (ines TO Fe | EU GU Ug] | tt 


eoeoeoeeoeereoeoeeoe eo eee eee eee eee ee @ 
SNOOKSLFFMOMODMNDOOSTNDOONDDA-DAON 
ODNDOELRAROSKIENODHNOHODOAFDONOOON 


le Ac a A a eh OL 


AFH DONARAN 
=NSHNNOOOS 
eeeoeoeeee#ett? 8 eeee @ 
arretace 


—-O. ll 
18 
20 


-0 
=0 
=0) 
0 
=0 
-0 
0. 


eoeveereeveoeveeo ee eevee ee ee eee ee ee @ 
OTFNONDOLAMNMODMDNOCODOMFMOMRAO 
ODF FHROD ONAN DSH Vom SHAM OM OHASM SO 
DOARFORANDONUMANAMONMMOAAOOOOMOMNCO 
SF VN SP OO SPV LV UV UN SOLD EE LD 1) 0 SPO 00 0 SPS 


NN OMAOLFOCONDNOMNNODNSENNNORE ONE 
FFOMNMOSTOOE DMN EEE OCNMMMOSPHSHAO 
eooveeveeoeoe eee eevee ee ewe ee eee 8 oO 


EEE OORERERR ORE ROP OFRERE OOO 


eoeoeceoeoereoeeoeree een ees eee eee ee ee ee 
DDMNOSFMMNODOAMDMS MN SONODRMNANIAM MONO 
SORNNVS™ONOROMDODNODNANNANSHOS SO 
MONMONADNS SETA POOEEANSTADAHODOODD 


OPO SF FO SPAN OU AAI FFL OS SOM SSS 


ol olololololololololololololololololelolololololololoro) 
NOME OPFODNNEON SF CHDDOGPAEE NNO SO 
@eeeee*eeteeenreertese#eeesee@e#eseeeeteeteteetteee¢@ 
SPREE ORE OFF ORE ODO OREEEEOOD 


eeceoeoeeeoer eer eevee ere eere eee ee eee ee 
AIM MH SOM MD SWINDON ODDAMOOM OL0LN 0 
TPO MOMOM AF LPMANNNONNNSIORANMNN SOS OO 
AMOAFOAMN MM MO SFPPEEPESPIMOMAMMMM MAMMA 


eeeeeteeetreeeerteteeteeeteeeeteeeeee @ @ 


| 


209 



















7 eer Hw _ " 
s ° . ‘ * e J ° Ld ® 
: 9 ’ ian at 
' | rarvpit ‘i 
| 
ant > Gs sr ) yur ry 
"> 9e")*- -, 6 A4ge> moa 
: a. th co percent trys i'r 
; os =." iV J 2 (Mt iil > ’ 
‘vv ye euabee ‘Pt 
ce © & & & res @&® 
ro eG Gee » aes 


fim & aan 
‘* 14? = 4 al Pane ¢ 
{ » ee § ; 4 i 


~~ ow Sue 
h a jhe ae Eomgay 
te ary seve eevere 
a Sec i et eo 2950004 
{ 4 , 4 ' ' 
at . » & oeee 8 © 8 8 
‘ : 7 =i See AO Ww SO Mme 
a Ag ‘ free ee SA OS COD OD - 
} fay (om Sano es a 
f : itera nee venom te NM 


DLO & & Be ae 


: VA ne 29 > Oe a 
’ . .»* eee of 


. te Ge ea os 


” ODN TD 
~ ea Oli > OAV 
a> > *Cwre 9 
Ory nh e¢ 
ote Ooo 
= ul Ye 
, *® ** 
he et « 
: ooh 8 ° ‘eee 
ry wy h Wee wt 
A ale ee ere 
x, O@- 


eee te @ #9 +2 

, = Gee rt 
i ere Rasy 

t rr ivi faathal LAs hdl 


,** 
sooo 


SG 





N3 

OTS 08:99 

ONGI = QILsvi 

OI W1V9 

O°T = HOLIMS 

SJILSILVIS GNV SLINSSY LNIUd 

SiViS VI1V9 

SJTLSILVIS GNV YOUYS SILAdWII 

rV8L 1W1V9 

TZAVUL JONVA NMOG GNV W1V43 JO AWIL SSILVINIIVI 

1vdi3ags 11V) 

O°T = 13S 

NOdV3M HIVS YOS SATEVIYVA JZIWILINI 

O€ OL 99 

OF 11V9 

°O = HILIMS 

SINVLSNODJ NOdV3M OGNV NOTIVWYOSNI ONIGV3H INI¥8d 

300930 119 

NOdVIM YVINIILYVd YOS SLINVLSNOD S571 WILIVI 

LVGQL3S 11V9 

O°0 = 13S 

SINVLSNOD NOdV3M 11V SSZIWILINI 

O2 OL ODS (ONOT °03° GILSV1) JI 

OI W1V9 

O°T— = HILIMS 

SLINSAY GALVINGVL GNV SJIBVIYVA INdNI GV3a 

LVOL3S 11V9 

OFi= = Las 

0 = QOI1sv) 

SLINVLSNOD WVY9ONd JAZIWILINI 
OILSV) *X4NOd i LLNDd Aden aad *Si -S90x) at | ‘eN Vf INV 
S2dV *Tdy “OHY SOAA SOXA AlO ‘VA *A_ HL xX SO 4SW 
SAA *XA $900 *WO ae Ke, *YAA TyxAS *¥ighl *A *930-7n ty 1091 NJ 
fAdALT *xVWG “4S £3A.* 290 ,L9y0 | *ewO *twWO *2Wweu049 ‘STWx0d9 
*7MWA *SQ *1iG Mee ‘Loved * SAA “JA Cyy Sy fava §9 SHOLIMS 

15S ‘Xavi *1avi LIV *SIWA $930 fONGI *(2*2)49 *42*E*E)999 NOWWOD 

WHLTYOON TV SITLSTV1IVE 3O NOISYSA NVYLYOS 


ANIM FIN 


O€ 


O02 


OT 


OO OV OO VO oOo OO OO LO oO 


OY 


OO 


210 


CITA 


2THATZVOD MARQOAD ZiT aay 
o = 24a 
£2 os = 3 
TAQTI2 JA 
WUBAT OU 338 RAV TUS a3 
IBA mA 23 J304 4 a. a A wea 
Ot JIA 
i rong: 4 OT cA 3 
? 1a 341 
i< 
if : 

4 | : 
| j4 











ee 





ANOS IN 


*,F9.7Te5Xy 
F972 5Xy 


MNODO e<e LL 

a OINNeE & 
ee aePStct ew ON 
~ NLL ew = @ 
~ SSH NOMWOO 
|} ewe AZOZe 4 
~ 


9 
",F9.7 


ux<xteeast Ose eS 
eelYN FEN 
oY eX XR de el 
O>PO—MAMMs4IUId «D & 
ee Ha | MOO2© KAN 
LQ a’ © & je eOlL ¢ 
UWL LL LL IO Od fee OK eer O 
A el elie | <—Meoe Aled 
NO3e ee ee OHS MH MLL 
SO 0 Ove OU we MO @ 
Woe eo Wh ete New 0O 
“Zz AO CYKMIO®D e 
SOR NILW COW e LO 
BAS eS eA cs We a ae 
Side we YO>IZ eX<OW 
S“WO OC hROSTIWxXN om 
NEW YL ema Zarm lf @ 
“Ne OD UO eee OW ww iL 
eee Ne I} & & we Le wNOe= 
eX De KKMK ALOS & wo 
PON DS SE OK ELA LAO OK LU A St 
2 FONE HAM OOOk see 


wwe sa whees eww 


TIENTS FOR IDNO 


60 


50, 


IF (SWITCH) 40, 


FORMAT 


uw 
a ee ANNO 


ae 


20 


2a 


DATA 
ALT, TABT, TABX 


VKTS, 


LES AND BALLISTICS TABLE 
IDNO, DEG; 


A 
0 


mh 


(ot Pe 4 


uw 


1+VMUZ,DS,CFORM2,DKG2,DM2_9FNy SLy 


»OMAX,DTI 


EAPON COEFFICIENTS AND HEADING INFORMATION 


BXaTsX»DELT,OELX,PCNTT »PCNTX 


“Mt 








. 

i 

Ps 

cdl 
>< 
Pe ad 


i 
o 
“ 
“ 
"es WU 
vt? 
Cc a 
<< 
he 
‘¢ 
5 
“ 
eo 
P Dae 
<= — 
« 
“ 
» 
. 
™~ 
- 


« - 
= 
~ 
° « 
— «A 
* * 
9 & 
- da 
«+ « 
- * 
is a 
4 - 
x P| 
Ld od 
. —_ 
- o 
Mot 
‘Vee 
° e 
{_~—s 


“sd en ae 
e« «fe 

—4 

“1 =< 

' ewe 

- vo = 
oe ot 
~ Va 

» Vw 


» 
Ls om” 
a)“ = ¢ 


yy" ts 





GO TO 50 


1 
40) 


NES =_NLINES + 
(NLINES ~EQ. 
UR 


Lt 
F 
Er 


S PAGE AT END OF JOB 


SNOT 


IF (SET) 15293 


—~- SET ONLY ONCE AT BEGINNING OF EXECUTION 


GRAM CONSTANTS 


174 


0174533 


Za 


SET ONCE FOR EACH DIFFERENT WEAPON ID NUMBER 


7a) 

- 

ee 

Sg 

= 

noo 

Zee 5 

Ooo ooo Oe 

Oo OO @« @ e Oeja 
ti «© ecoocgcoo ew 

ZaAanoo ee 0D Ht itt 

ofz= pnnoose twr 

Aca tT AINN W ><. bk 

FOOKINOGODI NN <>~O 


ZQOOOOOSL>MO00OF- 
N 


OO 


JA 9@T 
av 
Pe erdags oWYV 
tv" oa0 5 M53 
LAY wei 
74 eX ATE Ash 7 








SET FOR EACH SET OF INPUT PARAMETERS 


Ir 9 z 
id " big Wu = 
3 Wad waara 
Ww CX KwSs 
a>O>->>au 


iy) 


MIN MLN 


9139149159 16917218919220;, 
DNO 


TANTS FOR THE MK 43 UNRETARDED 


5506E-03 


243 


=) Q 
WwW uJ 
(an) (en) 
[a [e 4 
b= 4 =z 
be e 
Ww uu 
[a4 [a 4 
=z z= 
= =} 
ed _ 
uy Ye) 
s < 
= = 
Ww Lu 
a Be 
= Le 
em [a4 
(ss) =) oO 
ae wm 
WwW oS 
WwW + Mf 
He Oo me Ww 
Pug 8p) za = 
ai wn x oO 
~— © Ox e ox 
DESMOND S HIM 


ounnoounno 
Obed OLS - 
Li CD mm WOes 
z2zeyvro2Z2ex~rOo 
OKRQOQO0O0Rr000 
a. Qa 
an =m 
Ww uJ 


= = 


OO oO 


a+ 


Se 
ie a 5 


AT | fa 2Tav +930 ae e(SeS) 

21, AAD oAYy oT YMA ch + ORR 

52 S-) 8) 5 eo” tmQ 

8), ey aly ATOR) ~_s 

gil 4 ee OV ‘ Ta hy o¥ « 7" 

et ral 9A j30 IQ >¥ .@OR2 "oan 
e1,4 al « od I FieS! gi st a, T, 

HaAAT 1 ¢) 4} 


300 





tl 


is ty "4 
: 7 satan 
&ehod 


"MOMMa S 





a) A ed 





JZ7N43 3313 NIS WOIINDOD 


3JZNA HIAW NIA WOIINOD 


3ZN4 9373 NIX IIINOD T 3 O GOW 


3Z7N4 HIIW NIS IWOIINOD 


QAGYVLIYNN JASAVNS 


37N3 HIAW NIA IWIINOD 


a@wogsyId » GNV ‘2*T GOW 


INV HLIM S GOW 


€8 


£8 


c8 


c8 


18 


18 


dL 


92 


YW 


Ww 


Ww 


Ww 


Ww 


YW 


WwW 


YW 


JH1L 


JHL 


JH1L 


JHL 


3HL 


JHL 


SHL 


JHL 


T =434I 21 
¥O4 SINVISNOD NOdv3M 


I 
TEVE°T =1WYO 
tT =43 


a. 
aq 
Wet 
= 


= 
1m 
ie) 
- 


CE6Y°T =Thy 
YOsI SINVLSNOD 


WOr 
Wwe 
= 


fe = 
¥90°2 cil 
YOS SAiNVISNOD 


Wore 
qn 
uu 
= 


d 


i) 
OW Ke 
wtOore 
io 
wi 
= 
OO 


YyOd SINVISN 


& 
S2e2us~rO 2¢2NKRr0 2eUrO 2e2YX~rO 20UrO 2euruU Zeur 


Oo ON 


01S °2 pede 
¥O3 SINVISNOD 


WwOr 
aP~ 
Lu 
= 
OVO 


992T2z0° 
Ce = 

4 

yOd SINVISN 


eo 
Woe 
Qa. 
azo 
w 
= 
OW 


toxam 
=niro on 
bee 


emmn 
| ad 
OL<aas 


ya] 


wdQuore 
OMQV0O0O90 OFQOO00 OOOO ORFQOO0OYOD OFOOO OR0ON OF0Q 
Qa 


a 


yOd SLNVLSN 


Ow 
bs Gia) 
Ww 
= 


OO 


OU 


OO 


Ovo 


214 








15. GWA 4Sel a0¢ ST MM 3HT ROW ZTHA 





a : 


ey . ' ‘THATENON WOTEGH - 
304 w39K wie JAITY [oe AM But ROY CTH r war ¥ 
ote .& si RAS J 
o © = ; J 
Le OF @ 
t 
- any A 2 TV WD Ws: 
g7gagaT ss : LAM e ” Wf 317% i 
's - 1 
¢ 
» \ ’ = 
3 : pe, . 
a es - 
a . — ES 











ONSTANTS FOR THE MK 84 CONICAL FIN MECH AND ELEC FUZE 


OLE 


Al WITH M131 TAILFIN 


3212 
=1e223E~-03 


= mm 


ONSTANTS FOR THE MK 117 


ML= 


ANTS FOR THE MK 86 WET SAND FILLED 


STANTS FOR THE MK 88 WET SAND FILLED 


215 


ANTS FOR THE MK 82 SNAKEYE UNRETARDED 


NSTANTS FOR THE MK 82 SNAKEYE RETARDED 


° 
Ouwtrseunnw on 
OLA il 

WK~QOODON Il Ih 
ZarowyyY sense 
ON OOO00MO0 
Qa 


aa 
Wes 
= 


OVO 


E 


$4 


AOA 2THAT aM 








wodAzN 


[ sian! oi 
cj,& =§8AR09) 
SH-9ESSal* @)4n0 
‘os } 
r 32 
" 2TMatl m') 
e Lye 
Wf 
t} 





TO 31 


GO 


4.0 


THE SADEYE Tl 


NOON 
N ee 

Wi ear 

UHAING 


NSTANTS FOR 


VO 


© 
e 
Po 
" 
= 
e fo) 
e 
= + 
— 
i] 
Ww 
> ~= 
Ww - 
=< 
(&) > 
oO oO 
a oO 
Ww Ww 
ae AS 
ad N - 
fo) 
(od t oe 
oO uw sa) oO 
LL moO So LL Fo 
~oO +u or 
” for] TET e) (7) Se 
kK Ne WVoO ke Ne 
= ee ~o 2 ee WN 
<= NaANstas4q400 <_ NO O 
Fe aN MPFre tO ts FF AN oO ex 
Net Wi © eOO eNM Ne Wit emery 
=z tuvsnoo = Wnens 
Olmwres wow Oo Owwere= yo 
OLA tIN Ee OLAkr-aeil fF 
WHeHOOOANOU = WreOOR -_ 
SCR OULWZSY YORU SOP OULYFwv 
CORSE QIQDKDOO0O0OD OFS sOOD0OY 
a a. 
20 ae 
wn win 
= = 
OO 


216 


NSTANTS FOR THE MK 81 SNAKEYE RETARDEO 


o 
Win o 

wuUtsSnnt oF vo 
LAR aleiNn il = 
W>S>QOOUDON Il Il = 
Zeer owyYy~tenwdeO 
OS OOQO0OQAMN|20Y 
a 


<n 
LUN 
= 


OO 


Oo 
WO 





ay 
a 
‘ 





- =o? ay sr AQ® 2THaTEROg, 40S4cy 
_4 et 3S¥SHD08 ' gow 2< is 35} 5s 
t “S77 Tt) 
3 «HTD! 
sts. ee ott 
PY oe] lL i- a: 
oO "1 
Vv ev uA 
i 1 b 4) 
) 
‘ 





a 
aim 

LUN 

= 


OO 


ANTS FOR THE ROCKETS 


© 
me ON 


OR SOULOOO 
a 


iv 
WN 
= 


OU 


TANTS FOR THE MK 43 RETARDED 0.4 SEC DELAY 


2U7 


ANTS FOR THE MK 57 RETARDED 0.8 SEC DELAY 


oO 
—- OF 0 ees 


ANTS FOR THE MK 61 RETARDED 0.6 SEC DELAY 


ANTS FOR THE MK 106 MOD 4 


me N 





)e 











COEFFICIENTS ANDO CUTS 


ue TOM NOANSTO 
Wii N NSaqmanre or 
>am NON ANSTOMMSEHO NANOS 
eweO oCor st | MOAN OWMP oO ooo 
! 10 1 WOW mH OFoovonoo ie | 
O eW LO WCCO OM Wasa nog OAM Fron Wwlwiy 
my DP tt OO ee ASR OLE ENS APP MMH AOMNN 
Onn SonOnaro —s| WUMON ee ee ecquin AMOOFOSRD 
ano tromor WW 8 8 8 OHM PEND TOM~tasrano 
x aw OA+TOMO F AMANSENNA ST H00 OMOoAoON0NMMS 
att MONS aa) ft. ay PT . beece SNS PaAMoOsy 
MNOSOOBM0SN eSEM Hunn roo eeeeeeoe eo on 
Usnmoceee 8G ee OQ te eS ate, a COOCOCORNNMO 
aa Se TORSO 1OoO— CGIEITITITLIIIC i i | ! | I om 
am t I [J Tce BE eel eed peed pel ell pel el ll seer ee 
Welihtihnhnnnnnooy DQODDOOOOLL We a ee 
FOR a em ey Re, rT DOODNOOOODOFr Re DEM EM NEN 
LO teed et edd edt eed I} ft ttt tet at et tee eed ete! |} fl 
LL Bee em © & © & Om ennenerreeen FDO) eernrne ae ® arm 
Wo ANM NM SIN GSO BANMANM SN Oe SNM ANON SNGY AZ 
WO fF een anne ee & or ern er eren een we of en nnen eran w 
PSS NNNMOOMSN SS SSEANNNMOMAAN RE SSRN NNMMMOANS 
Ww ee MaeSF RE eget eet) ee Nee Gee neg na Ht fe? Nees See? Se est ee ey! Ss! tes Teed Ses? a a at ed a ee ee ee wee feos () 
LDOVUVIOVQVUVOVOFFEL QWQOOQQKUDKURFFO OOUULKKOUOC0rFFrWZ 
FOOQOVUQOQOOU00 OOOQOOUNVOOOOO QWOOUUKOKUQOOCOGW 
Han ya) Tr re 
LU yor) ian) nm uw 
WY) 
OVO oO oO 


218 










me 
a" -— © 
d - 
- - ii 
© . m 
~ fay 
< ¥) = 
° 
+ + s & 
“ é 
~ I p 
i ; a” ‘ x ¢ 
® —_ athe -0e eee 


S73: —— 2oee x 


va a i im-* © 
a oc tLomuanrgngus 
- cor * Zz ua 
oe gare he ee Tn he 






oe ee eee 
ah eRe 

e « -awsese# 

" ‘ ~ co emi Fath 
— ell ae 
i , ie is” ee en i P 
ne oe . © . 


sent 





E VARIABLES FOR THE TRAJECTORY SUBROUTINE 


NOOO i ¢ e>>iLa> 
"oOo 


° 
ai Or J 
IuU2enijix~rc a 
=S—OQOOfKR>oe>> 
= 


— 


z 


— 


OW 


SET STEP SIZE FOR FIRST STAGE DRAG 


= 
eo 

we 

eS 

N 

-~ — 

Wi + 
oa Jj 
<I> (7a a3) 
ce + 
Oo- nO 

a Or 
ue 
Ou a=) 

— aWd 
uJ 
a. = 
> 
= 

OW OW 


249 


Xa 
Oo 
= 
oO 
=a O&O 
~~ 
-_- = 
r-e=-= YN 
=~- - 
* N Ww 
Oo of 
* GW WwW 
ew = 
N o << 
+ © & 
N 2 << es 
we O a 
ze! i] 
~~ = = 
- > e xt & 
2 ~~ &f€ C& & 
Ooro9ayhn aa) 
Cc ® = cal 
no Wom W ia) 
27 nN =P oO = e 
nO + = IN Ww 
uw ~ . -_ e 
SJ q_oaouwi WN @ = 
i —- ~~ wa uJ N A 
7p) b— LL 3 e QO ) = 
wo Ost oat 
ax ~e2n 2 ONAOYO GO 
Li <f Dem O OF $-YNL e> 
eS WK eS WHE OZOSkF 
NO DO Ow Nn = 
2a ~ Om lt ~ 
wi Dad> il Lijit it 
Cate Ww CMWUY2UTiL 
2OQ ONO HK S=OO0CF- 
Qa a | 
=N WIM -_ + 
oO =z Lu 
oO oO 0) 
OO OO OO oO 


DTV 


D= 


set THE STEP SIZE TO THE VACUMN DROP TIME REMAINING 


C 





SWITVORAUZ YAOTISLAAT 3HT RO>T 23 JOATA 


iz-.—hlU 


AV 3HT aRTJA 


as = 






ne 


[ana =940 
fp aatay 


o.0 


“all ad 
a Det & 
«a * 
7 


e 





HK awWw>ae 
wea <r 
Noo e W 
e>x< ect 
ee o> 
xn Qa 
MNO eee 
I xO x< 
me ety 
—=TO0OZ 
—-O Fo 
OO ie ow 
[=8) = 
qewjO ee 
a RLY OF 
uJ iW CP eal 
- eY aL >Zz 
” eeu oO 
a) QO. = = 
a —! Ie *O aa) aa) 
Oo (ee) — acl xX eo = a) 
— > HONS > X< ! ! 
= B= § OQo> tu WwW 
ao a Key “UW ioe) ie) 
aw ad MILO SOO < wd a] 
Oo > <I> - Ne) 0 
Wk lw eo eX - — = = 
tf a o e~Aa> es D ~ ~ 
ZO Liu Fad Ch) fay) ° r) 
mi ce —-— « Wowe WwW Ne) Se) 
nN — Oo AdteQ wi + * 
a= ~ x. -> O ~ ~ 
<aI=— =z>,r~az er elUh ee 2 ] ' 
an o~=- = ON~nNZIAMN D eo oO 
mn — + OO Zz ste FK- & ° (>) 
Wwe m= Oo A oS *O sal | ' 
Co < *+* mt ede WwW uw Ww 
wu a e WwW qie>>0 =I ~ ~ 
Ie COUN Daa - a & wy YW Ww 
KO w+ ~& — es a & uy ww 
=e me WN NIEIOSKO ~ — 
[a an) 2a * Oo Cy uu oO ice) = @ 
Om il — + & NeeQ ee Ww ) —_ 8 
uL~ > <« ~—AaN TO Se) oO oO 
e & ye eat erkrw ~ oOo“! 
Nt &- x<i~ ww Ote> wc WwW + —a + 
go wn <a oO mm J > ul > 
we = —_ wc eo. of oO t > | 
= a fers We OOT - <_ ipa) isa] 
uy = Ve) [&) me eu e io) ano 
=a N to) te, SLE Zee eADXZ & t =a | am 
ate e aE ent Ne -s ®DMIleon a—t a ud =< w za 
ew Gg Ke > > LC oOoste e& > Ne) Ne) Ic 
qi w ~ Wor MRa On = Pi ad +H 
Qe ie N twee FeE> WHO ees WwW vA> O>VW Qaa> 
oO wn = OOO FOr ZOZLZNZ2 FT fet mit aiqe 
oz ao am uz & O =OnUOWST FO Me KQAQMNN+ +a 
IONKSLN O Te] + + - et <> el weet sO ZOOW 
Sas -POZTOW wer Ww = Ps Wet SONOQ N+Naatxro 
Om ti= Ae © I Ikex<ex fan Te) N > OO >> 
~Ow~ill OO 2 =, c= = I Huns Ayn ni = 
Wwe Onln Duw> th weO a= a tooo Oss il It oJ 
LUMLY2Tw. wake Ww we ~2Y FOOKyKHIaI Wicrastzxra 
Kreator YO OQ hFrx<aew MNO SCrKeSoertuo Frraatdtoouo 
J — SNOT fk =z 
i= wo Q — QO 
uu <x a za a. 
W) (e) = = = 
Ow OO OO OY OO 


220 


POSITION AND VELOCITIES 


C COMPUTE TIME, 


C 








7 VR 


S312 


a4 


VO LTARO TTS 


t 


o.)°, 


fs 





janet? 3HT AOF BOWE JISAD 2 


| e 





ree V¥I TAOS 


ats a1 


s¥VIe. 
a) aME9 ST 27a 
“An? ' = 





WiteO 
LU | ie ed 8 P= 
rx oon 


INOS UY 


8 .9544E-044+3-26E-09*Y)+DM 


TOIVX¥VX*tVY*VY) 


THE DRAG CURVE THAT IS APPLICABLE 


() © 

N + 

Co] 

io) fo) 

= mo 

co 

°o o 

Ln) m 
Ww 
oO= =~ 

-_- => 
2o o 
Or - 
mW ” 
O= = 
Uj oe Co 
[a oe] N 

— = 
We - 
OGG) ic) 
FLA I NO 

= = 
WOHhOO'NO I 
2m Orn Or O 
= Ul) uy WwW 
ZLCOuUcOMr 
CLD ts CO 
LWW 
ee OO 27990 9 
wet NO + 
Q 


OO 


228 


Be eee eee SS COPING Jamo TG ISON sCn 


BALLISTIC CALCULATION 
*CK 


+-0O © 





SNMP 


aad 
72) tus 
lw > 
ad =z 
fo] oe 
4 | aad 
~ 
Ww 
72) (a) 
oO ae 
—_ =a 
ed fod 
”Y 
— = 
~J = 
pa Oo 
<q (=) 
fea) 
(=) 
(an) ok 
= =z 
P~ § 
on! 
= = 
oO <q 
— uw 
f= 
=z LL 
J O 
> 
= uJ 
_ = 
Y a 
- 
P= b= >< 
(be) woo 
Ww Ooaa 
= el od 
— 
uu onN 
aa) 
xecoo 
Ww us ee 
OO oo 
2a e-Oo 
Ww zee 
Oe >< 
ees 
LL Fh Oe >< 
_ uw 
OQ} tauw 
nN <xw 
LU if fl 
mu tt a 
2k <a 
Or KO ee DZD 
= IIE ZZEO 
VUUWOUOWS! 
ONdConaAgcw 
Oo oO 


222 











vere? 


w4o DOAM BYMeE IEYAET, 


L\iM@e De VT 


CUCE BELAECEN Z2inATYAIOM Vue evrrieiice t 


Sin Cie 
6 PAJOGG 


/* PLM VERSION OF THE BALLISTICS ALGORITHM */ © 


1OOH: 


(3) BYTE; 
J *SRHEKKEKE PROCEDURE CALLS TO THE DISK OPERATING SYSTEM 2% % x2 / 


Ze2~r-oat 
Oe © Ses 4On= 
2= OMe Net 

ae JU UW er ee 


KTSsTMeX) 


Ww S— SOOKeDeE ° 
ON SJIWWOODAaAOo}o 

oOo PCW eS 
ZOOU YC Y~OMaZzZDZD0OAQ 
{OO JORL SOKO ORr~ 
[a 


ADDRESS; 


223 


NTCHARS$ 


eeene e008 \ 


eat 


® 
eg? 
a 
‘ 


$ 


C¥is 
OVis 


puny id 


“| 
Cc 
Db 
«4 
c 
o 
D 


—- 


moms hl LAA ee 





CEDURE; 


$°)5 


(.*DISK ERROR 


PROCEDURE; 


$")5 


(."*CONVERSION ERROR 


THEN CALL DISKSERROR ; 


se 
[a 4 
(=) 
we 
[a4 
ws: 
A 
=< 
17) 
_— 
(=) 
| 
—) 
<— 
O 
2e 
wz 
me WwW 
~ «= 
om 
me 
awn 
DONA on 
LWiwwY eal) enw 
~—oO am 
[=r aqwat 
wood bad * Sa! 
CI ew Qo 
> woe wan 
OMe Yam of 
WoOoOU | 
OLN Ode = 
wy WwW 2 O 
cuan WO cok 
AaeZzas Otstazw 
qooq0 cat an 
CO at (oh |) 
OW O Qak-O 
WLS etuctis 
WOW AOocw 
w = 
x< (an) 
Y oe 
i Ww 
Oo 7) 


224 


255 THEN CALL DISKSERROR3 


Yee 
Neil 
eel 
—WO- 
moOuwm 
OO J 
Lt Ou 
ad = & 
orn 
wo on 
Cli etiuwe co 
PS Lu 
QWON ee 
wete2ead 
Ot Oat 
OWIw=D 
BGO FO 
OwatiLiwWwa 
OWOeaw 
eo 
uy 
=< 
P< 4 
= 


so 
a 
oO 
(a 4 
mw 
TE) 
A 
ns 
"Y 
Cn] 
©) 
a 
— 
az 
O 
Ze 
Ww 
a5 
a 
Ww 
eel) 
alas] 
” 
emu if 
—ow 
ao-=— 
Oda 
iL <I> 
~~ ih 
oe 
WOW” 
COLL ey ow 
= ye Ss 
OWA) eet 
wYeezZza 
OmtOo¢co 
Oawd=zD 
COQ ro 
OWL ie 
Ona w 
ee 
Fae 
uw 
a 
Oo 


THEN CALL DISKSERROR3S 








7 a yaa 
tte AOSA2 WOT ZA3VHOI" «1 1 tet 


: -apanaet ana 
ssTyi 37) Lt ie RO <39T 1 Be Ae 
‘i230 A ay DRA SP: 
iene A> WAM 0 £4 3% 65 Fi 
- 37 weeks t iis 
High oe 





ENC CLOSE; 


$"); 


("EXECUTION BEGINS 


30H; 


=< 
— 


$")5 


OUTPTR + 1) 
) 
THEN CALL DISKSERRORS 


Lu 
= 
eoct 
DPD DeW eo cef-] 
ore °pOCMNLZILO- 
eC RPOr SOIR IOS 


(."PROGRAM COMPLETE 


CACODf2WYIee roe 
QOWMHOOAO WwW 
eo = Or 
us aO Wd J St 
= awa wd CO 
<= q{uaqaaadoam 
ae OMOQVOUOU 
pal) 
= 
cc 
uJ 
i 


Z25 


e 
9 


) a 
THEN CALL DISKS&ERROR 


i} a] 
Ce I 
youl 
+ 
w 
= 
oe Qa 
- = 
~ « 
N Wo 
Cn! uw i} 
to LA ee 
DV 
J a [ad 
oot Am k 
Lu —ca a. 
re als) 2 
> dan) OW o— 
oz za ~ 
“a lt 
Ww WwW ee a 
Au cC eee Wee 
Ser ce WwW 
O>- aon uF 
wor 2-2n D> 
ON OWN ao 
ogee jag AA 
[0 ws ee 
Aah NM 2x 
ZA mo OU 
oom asOP sec e 


WwW Yet AOS 
rWrOdKLZZ & 


$~CAdOraWaZU 
aat2a “co 
F Jim =) 
ro FO 
>< wWw LL was 
wor COL 
z 

ad 

kK 

uJ 

oO 


uJ 
= 
<q 
ZS 
— 
= 
ac 
Ww 
= 
= 
a 
<I 
=) 
=z 
Ww 
= 
- 
o 
on 
iT] to us oo 
uw -— uu 
~F > & 
wu > oa) Pad 
= wo A oO 
~ *# FF 
aor < e 
A xX us x< 
kr wu ms uu 
a ae, ee ad 
WN NRE Nw 
> Sue 
oH O fF KO 
Www " 
rFOOH Oo Ott 
o> = 
wohie~ ie te 


~~ L ome) 
> tee cmt (/) coemiwe 
Q 0 00 FO fF 
WwW ZoOwZor Zod 
cCOooOWO>WOm 





‘i * 


aTreaTtuo 


- 


-— * 


Aim OS 
r< a a 2 c 
Paru0} ee i ee ti Etre 


OW: 
mae Tu.) W132. 
¢ 145980.) FTiseAetS 
Pa7AhO.) a2Bd) 3 
aim.) J 
i 4A MLAS +. 8) 
4 aH 4 
TO ue T 
vended Jae 





« 








ELSE 


on aw 
-~ oO 
2S (ag 
ce [a 
io) Ww 
aed 
oO x eH om 
cal Ww et Ol 
met — os hone) 
<= =) enlend 
coll YOU 
wor =a MM 
— ® 4 Po 
~On <a 
az2zat oO wou 
<r 
a Oo z = 
oN LA Ww 4 
omni <I << cot 
we Tw —- ++ 
qooLt 
ILKnNAAH Wo [a ae 4 
oamtxo w soe ee 
AF es LA aa 
x<ate av al aed 
LL) 4 4 we = 
le Ow Ram Oo 
ROSSI co 
One Do wou 
=zZaIuw aL ee ce 
- & a 
= es >O [a Ma 
derma Oe — 
WwOooow ou aa 
COMWNL —w  K—eK oo 
DRI wun DD wW 
Ox aren OO F 
WOOF few e—_ > 
OLeRN om 
OFA FSI Ye 
“cox~x< wl fk 
Azwwi nwt wb x 
Kx mh IL Lu 
comm eo aba. «>> FS 
WwW Witkeey KFODO # 
mw AOLLDZSHSH eop— 
KLNAEOOmOWEeEZD 
Oates D - =) 
WP J te CS) aa2> 
rmOUO —-—rF-O 
SKWNWLL me jae | U4 
wodtae ooctu 
= 
FA 
— 
= 
a 


226 


(TM(1))5 


BYTE (X(1))35 


2 
T 
2 
1 


enna "a 


=! 

CS mt pt) omy) om 
Ww AO Ia 
OWOmaIZOdMZ ee 


OLOOWOOWZ eo 
eat Le 
aw =) 
oO ro 
ou LU 
-O “> 
=) Oo 
a 

om a 
2 Pe, 
ros) Ww 


/ 4K END OF PROCEDURE CALLS TO THE DISK OPERATING SYSTEM *%k#x/ 
[ec tee eek MATHEMATICAL FLOATING POINT PACKAGE #43 ta tok / 


TING POINT PACKAGE */ 











Er Ov 


i 


= 


EL be) 


5 


ib) pit Et 


i 


s 
. 


Hve <= Geh) LHE 


x 


ad 
ua 
x= 


vy ¢ 





~N 
* 
Ww 
Oo 
Pd 
=z 
(a 4 
Lu ~ 
O * 
za 
<= ul 
~N (=) oo ee 
* =~ = a) 
uw <= N 
> oe i= a = 
~ 8 = x< 
<a [aa (dy) WwW eo 
= = _ O 1) - 
—_ -_ ~ Y Ze N 
oO uu - + <= - ~ 
aw us 2.) wo 
4 ao ” ~ — ~~ 
= zm > = pa uw NI " 
uJ a = - = 
— = a rs uJ = z ~ 
72) -_ N= 2 on = oO N 
~. a] O ws — a= ~ 
= 25 wc a. > Ww 7p) ~ N 
- o [ae ) ss a4 Sonal 
Zz o ag uJ ' — = ~= 
<= oO Qu tot 
= fo) qin za Ww Y = on 
4 — ~*~ Cf & " ~ 
> "W (i) & eee Ww —_ al 
uw Ss www WwW " a = = ~ 
_ - >~YrEEE OO = = > 
-e x we em FZ wee DS & =~ 
 ewOee ~-x<UOmoO Ww Ow 2 Oz ™N " 
> no= —qIxO a 2x aw 
~~ AOn NeZitideg Wemeog a 25 ~= 
OD ace ate MRK LETY) sw Ye oo ot 
Ee C_ Ne Inc Witt ae ( oc ~ 
LL el ON ~~ e hQ00 SEs wre SW KY N 
Wii 2} ewww O Wis WwW (oa) > ee 
ee SO IS rn Qax AU Lo eeli-O 
uy > tw <Xeedaqt We22Zzr il aA meAO We eo 
ZLODBINOAN ef wcewaomo Zac SL ANCUWes 
Se N laaed << — wi eA a4 
QO we ee We KN Same OO mx =e 
UU o> a LN 2 Millen ieO 
OCWOUNWZS Dw w~—r AD OOOKW Lid 
ODCOReNNWO Oc exe C WZON NOW 
“coat zt wa uJ WwW ria 
Oud WJ Od Onvux~w Oa 
OV Qo Ovo 
Ow = wu HWW HL 
aed ® 4) Ww ao NOS Ser 
na 
= ee 
—* (=n) 
a™ (on) 
<a bP § 


227 


/* VARTABLES ARE WITHIN RANGE OF SIGNIFICANCE */ 


1 


80H) THEN SIGNSEQUAL 


jes) x< 
Ue Hh) mer Ls 
Ww 
% <u 
OS Qe 





sHAUTIA MART HOOOS'* 


TO EXIT1; 
tL THEN GO TO EXIT1; 


ee THEN GO 


oe 
| 
+ 
= 
N 
x< 
u 
—- 
N 
—_ oa 
N on ~ to] ~ 
° # be * 
— 
" > < < 
oo uJ on 
~ - WL WL =! 
= N oO oO oO = 
ed <= — — 
N K ad < 
za Oo me Ww 
WW ud oO Ww 
= om = oO 
Z—_- ee oO =z Cc) ~ 
Ww ee © a UJWw Qa 
=~ x< Oz xs -© 
me N " Ww ze uJ oO 
q ee 
a -~ A wo) N 2 
P< oo e<[ ce Wu 
ND eZ ot x< ~amM > OFT 
Oo <a NN Zz «> Or ze 
WwW > LLL omer uw << 
Nelli -O Ort NAN oO fa 
zO WZ ee ere wIZw m~<l om 
| OCONICWeest aed xn Ee «KDN 
—_ oa aw _ Zz eex Or 
xW Dee US WW Meee Weel 
ireO Z om Q ZNLnx 
ae wz OAOWHYKHLOZ Ow TZw 
“Ne NeW A ON>SROW Arno 
<u ~< =O 
W>< Wt i) We 
lL % WLC 
~~ SN <= O 


228 


N SIGNS OF THE MANTISSA ARE EQUAL THE NUMBERS ARE ADDED */ 
SCR(ZZ1)5 





stTIK3 OF 09 WakT 


ZE% 
ZE; 
LES 


Z(2) 

Z(2) 
*/ 

Z(2) 


= LOW(ZZ); 
LOW(ZZ); 
LOW(Z2Z)5 


Z(1) 

/* WHEN THE SIGNS ARE DIFFERENT AND Y > X */ 
Z(1) 
Z(1) 


/* WHEN SIGNS ARE DIFFERENT AND X > Y 


~~ 
* 
Oo 
iad 
UW 
La] 
4 
az 
[a4 
= 
~ = 
* Ww on 
in oO 
uw ~~ & 
za WY a iT] 
~ ” Ww 
— Ww a5 =- 
= za Led N 
oO le} — 
awe 2 -O oO N 
Y ee mo ¢ [a4 
ZW wean On oO uw 
Ow Wy Oat c= e eee NI 
mt OL Fe N ~—- WiWWw oe 
-O>> Lo oe EEE OZ CO 
~OOdDd On awd eS Or 
-~aid x<>D =aax oom Be 8 
Iver a= coc 2 Nea [a 4 od 
Neem -—- KH ee Ist Ww = 
Ot ww ans qq KN Qe « 
=<IDNO =—w~ > >~>IN zo ~ 
~w) ell >>> ez e eQ00 Dil Le | 
e <In> o> °° qt awww 2S 
aIk- >< oo Cy Ke ee MY) = 
x2 em >i iat w2 erdadt ¢ on 
=o = x< —TONONoD Wert e272 
Ox<>> aaw WwOx< ro oc 
WO —>> aN CO eK NI =e 
—_Jaiteer ww - > 1 e& || } O 
NI WO Dow YNMMNOeem Ocmoiuw wood wa 
"NONZO O2a DDIaA]SD OWS WONadu 
tI Wet Beene OMe LL < 
Or tt J Ord ro ww 
QO Odo ZzSzZIrFO Caw 
az cow Serr awst AOWw eL 
w a.jO Kr rocw ie) ~~ 
ue eel 
ve e 
Ox aj 
os“ oa“ 
Yn > = 


229 





Ww 
aw nn 


eX >N 
~ OS eN 


ZZ + XX3 


ZZ = ZZ + XX3 


Y THEN 


R(ZZ_1) 


—40H + ZE) 


(¥(2) AND 7FH) 


) 


+ 
OH 
H 


230 


~ 

* 

uw 

=a 

i 

~ « 

> 72) 

oO n 
eo Ww ee 
uJ a ee) 
ra Q - 
>O Oe => 
a= —<Wicd 

Ve) co a 


Ikk HH KHOMS 
>< ~ © 
CLO AN elf <te 
= “Y 
<OW WW x< > 
~~ co Sad 
UY LU LL <0 Ls 
WE Cee NMNO 
ewZzada eq{ae 
sSaeaararnow 
OOfZz=xX< x< 
waAOo00O-xK>~— 
O YOO 
OO us 
“2 ae 
Qa 
al ae ae al) 
eogt 
woV IAW 
TU KK 
LHe HH 
ofNNNS™S 
oO 


EQUAL */ 


OR X(1)3 


YSIGN) THEN 


X 
¥ 
S 





OR Y(1)3 


SHL(DOUBLE(Y ),8) 


YY = 


NONO 


Na ee 


BH OH OR OM 


ONON 


N RETURN 23 


WwW 


DDORESS,» 


ah 3 
* 


Ne ete di>w 


Ie rN nNO= 

KZ eta Inn 

waIOOD ew 
Ox = 


Www <x SNS 
a 


231 


OH THEN 


IF X = 


OH; 


Z(2) 


OH; 


AND 80H); 


H) XOR (Y¥(2) 
R 
R 


COW LULL 9<¢ D> 
>< NIX De 


YY THEN 


IF XX = 





SHR(YYV91)5 


YY = 


XX THEN 
= ZE + 1; 


IF YY > 
ELSE NZE 


ELSE 


oe 
-— 
= Zz 
-_ ~ Ww 
aa * 25 
os be 
Nu = 
NE oO w WwW 
wee J} Bee eS 
a Le = 
3 egal (a 
nn Wy 2s 
Oo fw 
Woitee zre~ x 
ee = ee 
ONx<X2Z ~ AOW 
ON <W = a= 
oO WwW 
ce UN 
eS) bk 
Pte 
Ly LL eee 
> <e 
OF 
— 
xX 
“Ww 


232 


SGN OR O7FH; 


EV2} 


= OFFH3 


Z(1) 


Z(2) 


LOW(ZZ); Z(2) = SGN OR ZE; 


Z(1) 


tL NUMBER */ 


NE */ 





« / 
E,l) + 40H3 


ION OF ROOT IS */ 


EXP/2 


BJ ee 


233 


~ 

* 

za 

(=) 

— 

~ 

oO 

za 

=) 

uw 

~ 

LL $$ - 
wt WwW 
— e We 
YN nO -> 
oe YN >m 
-—O Ww @ 
b= @ =a [a 4 =z 
Omqnad at e 


SIN DATA (OFFH,0D5H, 3CH, OBEHs OELHs 3EKy 9DHy 69H, 3FH, 








se*ii: 


2Hsi- 


a{3) = 


Se°rT) + ¥OH! 





ZHe ¢ 


IF THETA(2) > 3DH THEN 


aqIqudtddde 
OORV0O0OW 


RY ROUTINE */ 


RESS, 


eo 2 


onm 


el «& QOWM—OW 
qt AWWW ==!) 
KEKrOMNat tO 
waz e>atooaresT 
aqmmnn SwWwks 


WOx< 


Cwitea 


(0 a od ed ed el © 


234 


TH(2)5 


THETACL) = THOL)s THETA(2) = 


THs 


THETA = 


IF THETA 


9 ePITWO,eTHETA)D$ 


) > 80H 


e 
 ) 


43H 


- 









~ 
* 
Ugh 
a * 
oOo = 
=> a 
~ 

oO 
zz 
cog - 
ot 
orf w 
= | 
eYW aq 
mn Dd 
aw G 
ey W 
Cs 
aq < 
Re & 
Wij Ww 
2628 925 
ee 
e 
ad 
Ww 
“co - 
.~ 4 
an i] 
= 
Ow w 
Ort 


~ 
* 
oa 
Qa 
oO 
= 
= 
= 
<— 
ae 
enen bee 
= oo 
ao c= 
o Uj<t 
"ow ee 
as <u 
NN wr 
ee ce 
<> Oe 
e 
=zO 
eee —-= 
Ines Ud 
oo Ile 
oo -a 
wou ° 
ead = 
ae aq 
=~ es 
<> NW 3 
ae 
7 RW 
enoose eV) 


AO |WWZADe 


Ox > CWSO™N 
Oo 


= THETA(2); 


TEMP( 2) 


THETA(C1); 


HETA, eMPIHALF,- THETA); 


t= —J 


AND TFH; 


= THETA(2) 


TRETA(2) 


~s 
* 


Lome 
{(- 
— aH 


~~ 
* 


EN 


adam J om 


faa) 


J J oe 


i o 


ASE */ 


au se) 


i] Sapa WeetINYO i eeININO Il ee J JINO 
Ww Od@atz OdwdZa 
MmOQOOWReOUXKOWROO MOS WMOUOO SWS 
a : 


O 


OF 
Qo™ 


235 


+ 
~~ 


* 
~ 


* 
~ 


Odwde2z Oddweor 


END; 








_- 


f¢ 


yy 


ia0 Gi #,\ 





/ ¥RREKEK HEX END OF MATHEMATICAL FLOATING POINT PACKAGE *% 2% ok 4H / 


/ a oo eee BALLISTICS PROGRAM * 4G Gok dado gok ga daak ick / 


DMAX) (3) BYTE$ 


3yTEMP4, TEMPS y TEMP6yTEMPT 9 Vy THETAg VXAy VYA) 


TDAT_ PROC EDURE*/ 
G1 »OKG2 5 VMUZ »VEeSLyFNy 


) BYTE; 


Urs 


Neat OUI se) 
LO~w Re WwW 


A ol 
SE 
fo) 
wt 
i=) 
im 
on Ps 
uJ faa) 
Land oO 
~~ o 
fea) & 
a 
- Ye) 
ina) on =e) 
~~ uu © ee ~ 
~- om * 
aa! > 2555 
<q a oo uu 
~- rt fe" 
a - oo =) 
= ina] om oO 
~ WS coms, a ea IE uu 
* ~ eHW pale) re) 
uw % ce ec —— mo lam) 
[24 Ww qw>ow oo a 
=) We Ov~dowoe oe ~ a 
(=) ca =) Aa It + : 
WwW 2M 2020 mo uu 
oO oO WU eu fa toe) 7) Q 
oO Ves FOrwke O oO ee Ww [) 
a om C1 a) 7 = <= oO 
Qa. Ow Are oer IES as a) ul 
x Aa NWO am mM <— oO 
LW OQ a 2a NO + > 
i=) > fvdads> ogo oO Ww 
ian) Ahk WOO eulR a) e fam) = 
O qo FS2eoe 2ea SSS Ww = 
uJ me eDZ at aio o Land 2° 
jm) rO aeactoo Lo oO (US) in Pa 
+ (alo) f=} Ww ze 
uJ WwW 9eQiwNou or e a ee WwW 
aS rewSetastTt ass hae Wied “) 
- Refit eo wo o “Y eel 
> Dod ee al oat <« m= 
w ZL eD wes oS co} oo oO core oO 
Oo O~ acoandw> oo o ee en 6 em af et 
UL WL eemMLAImMuireoO wit Tt TW cmc +w 
rea “a > -OOCWwoOUW Or QaaeVNAMIWY 
WY eo NeWENnOoZnNa= }~TORKce frFO +00FG4+~—q 
b= eo Ketek YY COOr-O> CO Hea +e O44 
Zui 2>Or2er2—M * =O «oO QO a H55>5-NM 
UikS cert >dT eae ef eM =—-Crt DR OF ete ws oe —- < 
Srowws eK TOOSek ANCHO Wi | deg ee Lop bed 
WO ReRUIK aN eKHN OO NMOUOON SNMAENNY EN 
Re ae eR >OAk>Aak=O =So20— WOR N2ZRR eR Zhe 
Toman eHSaq ezaOodt e Mt eZOKratZZzZzand 


_—- w 
ee NZTENXRHKNLNWNOCONOMNAAOD 
HHO Ore Pe OSSKFOOrOF & Le 


Zam eeZ NORZ eLIdZ OS eMDZOOZO™NA-SO2 


OOOWISO O~~wOZOTFOORKOL AOmd~ 
mt OWL e 


Fano 


qIOMNe ead CrOrdw swdtouwdsvolza 
COOIMNLHOOVCKCOMN-E Xd COMCOr 


Te wee ee we we se ee we es ee I es ws 0. ( - 


= 
OW WI Wu 
weer oo 
Adtaad 
Jj Jj 
%#OU0O 
SWWWwu 
OQ000 


qeaIweM~O 
ROOF >O He TOW, 
RLU menfe eS bh atk elton 


al al al = 
OW WWW OWWIOWW OW WU 
WC CKOWE eee ee 
oaqaaodaqqoaaqoadqaad 
Hea. abe oS oss 24 
%# OQUUU* OULU # OL # OOFO oO 
NWWWW QW Nu Na rH 
eaqaoa O00 GAS eana a 


236 


FOUWROWFr OW wt LENImM~yLaAOZ ada Ze 


Dre eNOST 
HPZNNNZ Qe 
NNZZZO «x 
H=OOO000 ict 


— il it Wane ww 
YW Qos en p= LT 
ue) es 
SC) er wer we ST 
wet Hae > ol 
Cedar suw 

? 


* 
~ 


AS 


‘7 
n 


1-4 





“4 
= 
Ww 
vod 
* 
& 
2 
w 
4 
= 


‘i tWez*LEWb?* LEWbe 


7 


“ 

* 
ihe 
a 
4 
7 
D 
eo] 
a 
& 
o 
\/ 
Lae 
a 
wd 
z= 
~ 
2 
© 
a) 
iw 


3% 


into Alin ‘ 
Le gh 4 





(; 
4 





%*/ 


~~ td 
N a 
* N 
* N 
Ww > 
> oo 
+ So 
~ N N 
% * » 
* wy 
> oO 
~ od 
aad ~ ~ al 
(a 4 ~ * *e# ON 
o fej * io) 
~ 7) | 
ee) ” uw e 
Ye) Q Zz uN 
® a (=) oO oO 
el — O ei 
* x< (an) — o 
= oO <a O Zz Oem 
> (os “cn wi Qa Wet 
= a * F [a = es 
= a ~ =) ew a 
” < OO = OQ on YM MANO 
Lad a OS 2 2 Te 
pd ain ~ ce O OW 
> = —_ = — etl 
~ =~ O OQ - ec OWn> 
" -~ Oo K- za us ime 
> N Lis oon zt ae > whe 
+ oO FO om -Own 
* =O x< ww ~-F>D 
uw i) ad wor st oe 
oo ~ CUD oe It O2 Ww) ~ ae ANT 
= += ~~ &-F- Arr TF + =< ene 
OQ + oO w «t= enn a au PS 
> oo Zz2Zz2n ek 2s et HH FL coco Oo 0 FO 
fsa) oO OeeQ N 8 & -~ - T eel a= ~ Ce ho ar 
ae Ors a ell —eHOW Ree act Cm ont 
N lw Wo + eox<- a> TF Ossdte <> >0 at 
Me Dw qeAk DOWWA esed> Om OF a> 
CO emcee on ow eZ IlKQe eeEvV e AOS —ee Le Cod a 
om ~ -aND> Sate wie ~ Zi lwaodee om § COCm 
ber baw } ee cmon an) TW Ww AW OoeewLlOenN meee zan wm ~MO 
Ow ~w ea cnm mo + Hoe ce ZR eae eure er usta WOW e eD 
WANN SDD ewcmomse™ecore SF SZ yKwW oY oO eZOQ SWW Ws CAMMNMH I 
"N97 www em mmw a= OOF Oe KEE wl eZ ee Oe RIT om ww GS WOoWW 
Ree NNN2MDmMDMNORW aw BR We oD 0 oe TOW oe SL em efi HO aeM> 
ODZSZNNNNN ewww Nwrw tt TWREUOO © 8 OD WRHOT OK-~wOn © © 0 eZOn e 
Ot EHR NNNNE MMH AU AY (OW &< CO Ze OWZ ON eo & OR Onouw 
REE EZZZNNNMNZNMNODO wt eI4>KN 2D eww JOR eSDvVO Zea eN 
AMNZSZdAIdde kee eRe CO> DW tame ey GC wondwenaa ea OMNI 
22ddeer 222 2R2Z2— ZW > OA TFQAOOVeKt- > aol eae eS etem aN 
OOrFRKrMMMaAdadqnNadqmr Ofte wtust AZN ec weHWe ell MMO ef~> 
OQUNNSZ Skew eke Ske Ree ONO WW SWE WW ww Um Iw we OOO 
ZZOOOMMMNONY OF « >IT t— eK Le BOQ INNKH Pee LO HNN 
W MOOOQOVOCZSZZOZSe--OOwwW thw ow Chel OO RDP 0 ewes 5 OU eu 
men O0O00 OUteCwSRrRewS~ RPwewkrw Pow Zier OF COMTI 
= WU NOOOUHOOW Yoga >wWsSsyOoOW eT WS>>QCO44d Wee Wwnane 
~—w || lm ~ a DFeZD—DOrDOrY K+ + DeEOD2D <I > en 
Cn hh beeen See ee | | | | ee | So ge ate ws 2I>S>>W azzeeOrwao w 
FO wewr wr rm mmw WIOHY <X = Us Deelj~ew Ly KaNntew 
MMe ANIN 93D OXO HOLM IO eI IID SLO adj IoOwgt Y < 
OURHYNOYDwwww A FO OS OO US I UI SIO Ot HS I I wait J 
LL SYYSEwWISSSrowzeaad-aAdadiadt WITS qodatoteeWoees Oo 
009999 FFU Orm EOC OWOQUUTOL << QOVUCUWGCW Te Wi 
xz UO at OC oO U> MOTOS © 
— (ee) ke. 
oO + + + + H+ OOO We + 
wna ~ oS ~~ ~~ ™N ZwwsoO ~ 
a WOO 


237 





4 
t) 
ge 
gi 
6 
» 
on 
oo 
ot 
an 
“> 
- . 
A 
+ 
Fa 
& 
= 
“ 
it 
i 
‘ 
é 
he * 
. <= 
> ~ 
- - + rei. 
. - 4 ae 
7 ~» Tow 
sh ae 
~~ ~~ *o 
M — 
i... o- tow 
: ge iat =< 
ro ~~. > — - eit, A -_ 
c tlt > Lovie 


> a ee. St ee § Crete 
> _ << _— 6 
: 5 (Cerne Ks 





“ ; hen ie ay 


= cu <c 
~*~ a» % SwWwo- 
: ICP De Ct OE 
= = > 


Lod e A al e oe e bod bod bad bod Lad e o eo 
tek bet. Ee Set Bee Sa 2a 
enreenen -_™“_ NNN NN AR NN NNN NN NN NSN 
oo 1 x= * FSF EeF Ear Lat Kelf SKF SoS Ses 
OW NILA LW LU So Oo o&-©0O oso so CG-Oo Geo cel Cao 
AMPTOOM op 2 e - « - o ~- ~- ee ow o - - 
jeoleloleloale) @ a; - Bee Berk Be 2a BS See. Se 
nr ene & - = oS 6) Oo Gio Gio CeO GeO O10 Cro 
Bele Se age as ae 2 oO: OF“. O40 O29 Cn.0C G0 CO. .0 Onc 
OWOANOO Us i Qo o.0 oc © ©&.0O G-oO a0 Gao e2eQ 
Toonuwo @m WJ e & e & & = rs w eo = r 
coo0cso o << -] elt el et ge wr eae Soa 
eRe ee ww ~ WwW So oF oO Os0 220. 6Cr.o oO. oo cro 
2S EP Se ae as & 3 QO 8.0 GeO BB sO 0eQGeOesOieO cOuwO Osmo 
LL Ly tL 0 N x So 65° G-0O 6.0 G20 625° Osc Ceo 
moQommaow< Ww © cd ro e Co o o ~ o o e Co a 
lelelelololely | © tL 2 See Sa See Oe ee Oe ee ae Se eae oo BRS BS 
eee ee Om e AMMN NN MEN MM NH MM HM NAN 
ErLreer Ew + tt $$ Fev oft ie +t y+ fae 
CONNMNOWD (> a | Oos0-O GO 6 CAG 20 56.0 =o 20 GCxnO™ 
OCODOFTMMMH rF @ ~~ eB ee © © ew ee © © © & & wt wot 
oooo0o0oo oOo at Saeed: dee. eLOse =. eee Lee Ss. ec 
enn eanne - = oO; 6. Oo SiS Oo FOceg] oto ,eosoroO Seances 
SR SS Se ae ae ce ose 8 at (02 Oyen Oso oO Oven ore no -ewow 
+ OONOawWat a = SON OMO OOO 6ClLOCOrK-f6m LONGO 6ClSnO:)6 6O0O 
OMTOAMOMWN Oo > OF OH © © © B&B weet ew ene & aL ew 
nm Oooocecoe fa) Lwktie 2s LSS Lee Seclnee co Lele 
ke eee Fe wo & ey W OOOCOONSK OKO OZO OWO CO CO CG CLOW 
eS Ss oS a aa eS eae Cc tT WetwWweatwWwdte#oO oO OD ADOWMINIWwawWat O 
Ww OWOOMdO uw &e& ASCAQASHSO SV0aS CO DNODONONGD CO OASCO 
~~ Owo rood (ey) eo & ew e> ee ew eD ell &D &D & e eZ eZ 


[a4 ed 
2D) OQOC0O00O Oe) 4AaEaitat>LSaLot STS s SESS SNe 
~~ eR Renae em Zt KORO OWO OOO OWT OFO COC OO OFKMONM 
mh LTIrrtrrrtr Cl WHWMWMeEMIMWM OY~MLCOVCCOLTOVeG OO a Oo 
OL oOonnrwa SCsZz CLCOCOCOwororo SLOVOTWOUOCWO OICrKOrH 
FTW OMPTOUUOMOON tr Z eZ eZ OF os we e™ od ol ol all et ON Oct el al 
CO ocCCocoooor ced DIDIDI LGETUTHE EMILE CWITEIwWwIreIT LTser=z 
eQ ere eenrnee e of = © OOO -O-6 C6 WnS C.o SC. (SorOce 
=3 SULIT TOTre FIZ NNEOAOs™ ODE MaAOKHONONOMOMO fOetoOOw 
OD OFWPUSEMNMO ODO STONMNODVOHAFOFOrODODODODSODOVDO DBO Howowo 
$f OFOnL_.oo ro] a) - Cy e Cy e ty = Cd ty = e e e e 
Ox BDOQCCCCOxX oo ee eee ee ee eee eee ee 
C=) eereeranenem ee SRDwT= OSs = eee SSS ete ee eee 
Eo. ote le gq Oo @2-4. &.,O —& ane) & C= EN) 
qu COanvar oor soe Hows swoWwowSlCustisucti Sus leueied 


O00 CMwowodmea th Tet eT eT et eT ot eT eT oT eT oT oT eT ot ol 
() ooocKoo°o= OSqurrrrrieacrir reir rere rene reieorae 
exXU eanwernree Werte O oO on oO (>) + fF Set st WN 


lee ITCoCTITIee IL SOMONE MEMO Oe COM tare eee ee ree 
OCL>O0OFOWOD>>SCHewDADOCOCOOCOOCSCVCCOCeC0CCeCSeo0o0C0CeCSeo000SeO 
FTENMOOSLEOMOALTTO UW eh elL oll ell oll elL ell ell el MLL el elL Ol mu miL 
wort Qqocdoco0soo QoQ 2 Bet Beit Bee Eee Bes Eee Se 
we etm we eww ew & OLS ®F MINNONONONOQNOMNIM ANG NWNANITNANONWMAIM 
>C aL cCITCTTCLTCOVOLT LZ ORK OKO Or SER OF OF OF OR SIE NRW RUE OF ake Ok 
DOVOSALOMLOANDHHDANZOZOZOZOZOZOZOZOZOZOZOZOZOZOZO]Z 
PORKHNNDONOAIND~ OH swed ec ec ed ec od ed oct acd ed ocd ed ed ect oc oc 
coma >] oo0o00o0oo oo ee a ce Wl a ea a a 


=~CtO~ zeae ase 2. & 22 2a 2, 2 6&4 2a =a 
> djIDOW Fae SSS50 ogo 2 2g og a ea a Go 2c Gc GG 
aw << wa QTd iia adqaaadaaseaaiaaaaaéaa a 
(LS tmnt ¢_) LL peg QWs OWE q qq qaedadiatiqaedqtgeaqed€aqteqedaqte@<aq4qea4&td 
CRW ee Wore WOwreW w WW WwW WW Ww WW WwW WwW WwW Ww Ww wh 
IO aes Ode AdMEFe Ss SF FBT PFS FI TO BED SF SF BETZ FS SF 
=! Fg as as ) Fe 

Ont Ors HOM #OHMH & HF HF FH HF HF HF HF KH H FH OF OH OF 


238 








EDs HAE: “te 070 
UeeO HA 9 HOO Hs 
are ) *\ 
+4 954729 
HOPS MISO. HSIO ,HOFO, HEEe adalat ty Ma 
ie 
A, 


\e Woe IAD FOS S78R1 GAY INT OM 
ante 
TZATIO WFR e ©) 


\e GSGAATSAMY © wm aHT Sua fie ‘ 
(46.40 o HO0G HO J we @O. M000. 1D AG »HOCO gh .€) Hil AD HODES ~HOOU HOS Og) JATIN 





es JO MATS 4 [2 a | > HOA Pe ryAle At) " alt i. > 
Nt at}. M000 MM) .)! pan, O00. mH S0. HEED ,NEdD,! 330 ,HOUG pho UO HOD + 
4 nae Tone la AP aM 2 teh TBO “4 a 
» 45 ® >t =? papa - s/3¥ ; ya) ee & “G0 7 HON MOU ‘« 
¢ 4 t | Pal 4 i? ate An) ) = 
46460 «M4! be MY ; Jer C10 » PRGA ete ML gi ’ : J. 
~ &) MM Fi | : a) i 
eH ( oO, ne INVO_ HOU « é 
Ae , © "1 ! 
/ t eat H€ of 
H ; 
‘* i 4 } 30F Us 
+ 7 445 ‘a 
4 ‘ 
i r / € 
1 {)s +" os 
4 ’ > i 
} mi | =r ul 
1 Hod j 
4/ ' f ; ; f) 44 7 
1) 4 { : 
io : ~fO0 ATI el 
‘ 4 
y! +f ‘ { " y 
4 iL pe “WA 
Tio ° Pt 7! * Mt ‘ i 
\* & “AP ¥) 
4S 4 f ’ ‘ 4 f) ny. ute) 
7 : 4A wy 4{ 4 a 















o Cd - ow oe - & ee -o* oe oe oe  & - 
36 2 esse age ama seme BES & SBE 3E25 aR a5 35 aes ARSE 
N = Nw Nw ao AW oo O Let LN ON oo 
rr +m fo ro To rm ro ro m+ Mm mr +o 
o Oo OO oo oo oOo oo oo oo oo oo oo 

rr od oe - - & oe - & -~ & ee ee ee -o oe 
a a. -..- ZESE AGae 2c Ress ano e eal rt asks ages IESE 
oo OF oo o~ Oo Ow oo oo oo oOo OY (Slo) 
o Oo OW oo Ow WO Or oo oo or~ ro OO Oo 
Io OO oo oo oo oo o°o oo oo oo oo oo 

ry °- oo  & eo ~ & e & oe ee a oo oe 
25 2 Se Se Boee Sa ekseks 2 ES seas aS sea seks ela oke ata © 
oo) Ol oo Ow Lo LL Lu oo oOo S4SWO NRKO NOOO Oo 
oOo DW aoc Oo oat Oo Ow oo DO *#OO #WO HOA Oo 
ao OC oo oo oo oo oo oo Soo oo oo oo 

= - eo - & oe @ oe ow © Ce ee ee) ti a 
Te NBS SSeS snake 2E 25 JESS SESE SEIS Seas Ginas fess Cpesse BRIE 
MHA oo OW oo Ow a2 oo JOO JOO JOO oo 
+r +-unom oo om oo NOM +o oo woo woo woo oOo 
Coot OO oOo oo Soo #00 oS oOo AGO AGO ACS oo 

el e - eo - @ ee oe - oe - & ee - & - oe °° e nr 
So Gea sss = Bac see (e\ser= om asan (beac Wyze2c (Bese Sleek 


H 
R 
H 
T 
H 
H 
/ 
H 
H 
H 
H 
H 
H 
T 
H 
H 
H 
H 
v 
H 
H 
Fi 
H 
4 
H 
yy 
H 
H 
H 
CODE */ 


oo coco 100 ~oOOoO oo oo NOOO A090 O9SSO A200 #00rzZ 


SCWMDWRHAMNM ODWO aALtOoooocw aT Ont COOL~OMFOCCOOCOr“OOCeOxrOoOoO0 WDWO 
OLMYLMMD HOMOHMMO eOMOr~MMaD DoocvEesToasto0o00oso0eao00c0d0mcow 
OO LOGO HOQCO4OCSO FOCOSOAOCOZOCOOOCOSCOF COSOF OO Sr-OCoCoeoeort 
eZ eZ ee oH eo © oe ene er eZ eer ed er av we wt ewe al ew em wl Mm OS we oH 
Poa: eae SE Se LOLTELOLTSE eer LeeLee Le LET LEE 
0 D OYOWONOC~-OMOHB0OHnO NOD HOOITOOCOSO COCO SCO COCO WUCRMO= 
ONNNNOSKQOOOWLY OF OFT OasQwoazqODONOOCOMoOcor~oooasoo0escso°o00nd 
ODO BOCOWOSOXOOOS_ GOO BDOSOTSOGZOOSFOOONSSS090S000e 
e Pe eO ewe & wm) & em OD eee en & of 1 & e eo eee oe @ en w ee lL 
Ivivrirarrrorrrarriyvrirerit eo Vo ae Sere DoS oe ae Ne ee 
Ne ee ee NIN ee aS oes soos Sozonmow 
uw uoom Oowo O©M0O OUO aAaD woo 9Oao oo0 0200 COS OA0>D 
SudwSSSwSSSusSoSussowSoows sous OwSoowSo Susoousoe 
cL elevr eTererTernrTererTererLTererLTererTeretTrer ert e & eT ee wc 
IRIeLrrreLrirreLriirerrrerirerirterrierri-errierrir-iir> 
=—= © O90 NOM NLM NOM OOS NOOO CONF OOO COO CSCO woo 
SLOCOOSLPFOLLIMS LCHTOPTOOreyoorrorxecoorlc~oosxcoorenorw 
SCOCOWSSCOSCSCO OSC OOO COOOCOOSOOCOOeeooooooeoco ooo ooe oo 
AL ellLeeetieecriLeercti eer ciiee el er ell we wll ewe wil ewe wt ee all oe wo 
Pees Jos) cae ea ESL ESL OEE OUT OEE CEE EEE ww 
DNODNOOQCMMMODNOMDNNCONDOANNNODONASOITNOOABINOCOMPNGOPrNDO Or 
-FOF-O0C OF OS ORK ORLE OO OF OO OFUSDOFWORSFOCOWrFOCOOrFOOOr-OoOOOWw 
OZOZOSOOSOZOCSO ZOOS ZOOS SZOVeSZOceZoooZeooZo00Zo0oozZzZ00 cuw 
ed ecleeweecl ew ecdee ecl ee ec ee wee ® ec ewe oc ee oc mM em Oc ewe ec & ee ell 
DeDe CIDR COCR CTE Crle CIR Cre CI Le LCI Ie CT IreCIrItre-IIIe 


/* WEAPCN 
/* WEAPO 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* WEAPON 
/* ASSIGN T 


2359 


a 


HL aDe 
HUOVs 


JOU «& 





«4007.0 


Hiaes wt 30, 


ry LAew « ~ 
HOOD » HOO! 


HON» 


ai 


ae 





«H0002HO0D «hi 
»MO00,HO00. 


i 


AO. 


. af, = 
On »HOO 
1Ongd etd 


: 


ea? : 
: Y .¥ PAs Th 
Dh «HOOD pHOGS ¢HS OS ot 

EO »- 4200. KES0 

5b OOO cHOOO sHEOO 

1} 08 FHT RO 
HAEO H2RD eS" 
HAT 1 vers 
Od ef “vf ey 

aye ' 








dete’? Ap 


. sari 





> 
Py T4 





.MO00,H000 


rv 






10 HeSOel 
ehOOD«S ef 
ABO #890 
2THATENOD WOFAD 





s 


O7a3W #\ 


p>re 











ee 
= 

=) ee OP Om 
neo 
a2 
+++ 


ECTIVE VALUES FROM THE WPNCODE */ 


Oae 


an) ZS 
ay t=sa 


- = 
Z2wonmri it 
ot ewn— |! 
Zz AINE 

oz-w~w™ 
WSN Cw 


We Wet eOeOmrRKD 2L2~4~NI0O—OrOf2=—rK 
LnOVG00 CGN Oe 


myo 
= 


* 
~ 


~ 
+ 
WY 
as 
= ~ 
~ 
Py * 
WwW 
~ 5 7 ee - 
—7 << Oa aA ~ 
oO &- a rs > 
zyn Ww wn + 
= + > 
a iJ on Oe > 
ace «a _-— => on oe 
oO 2D > Me uJ x< 
oO oO Sw 6+ en _ > 
oO eZ Me Oee > + 
ai @ we wc ow zo wm x< 
oO N= 2S QO wa > 
as Ue a> Zee lu = = 
Oo = =O emrm LIQ cow ina) ES 
=z Ww > So OO =z mee ~ (a 
<tiew oe “=~ Zz eo t= ow o 
oe =) = Ome Nw Wil os LN -~ -— 
faa) faa) —_ ce — fm eo S| (5 ae 
sot ont comm NZaAR mre A= 2+ wWiwr i 
zor —OmBeave SDilL—~ am +0 ~—-™ Qa Ql => 
wOodm Ja Qrem ES Zit 727 D@F& We =O 
tL deeve te ePIT SOLO =e SOD DW es) - 
KW>ee= Neate O fF ce WW Wes ID [anes CS 
NA OS BAANFEO Ove e#Z weeDD Dw ay xe © O 
O4Wasts FP PRNM SSE BOI wD >a CShia(e) (eu 
S2wrtT+e+¢ =OVn—RKFee WwW WY) weWOeCDSAt ay o> +r oOo <ct 
reer at Ze lem S>D>r2SIO>> Sst Ur a e WwW 
eo ees 10104 OMQXLDOORFLOF U> oO =e. os 
Zewi } OeO2Z1 } t-te us OW OF " w oo cncn 
Oxvo00 2~2Z2000 marti NYMOO00 OQ <I Fr UJ coleman 
aq 22 O0NU0KH22 beer " ~~ ~e COYIDTOO 
I-REZOOQ ~weWe~w DO SOW om = || — 3 oO eLU bm HI 
WNO eS w>eOees DELILE OOOON7™ 7M= Ow (ieee) eas 
Sz www OOOWRYSY FF BOOOO~!’ ~M OF- AWoOtLe= 
COFOO WReWw>a> ou So o- OF O~ oO Ze wOwWW 
OrwwWwwW SeSOWW WIZINCSSSZZOUO OF eo wo ah 
qt O>> OWOre>> TMM AWWW WO eice CO wm> 0 oc 
COABA 4ORKWwGO — = OTTO Teece oa = e IZzeee 
OD wet ces OE we LU ONO BRR Re Kat sen Oem MW rt >< > 
Ow~wwr BF WWOWOwHws ZONK — o> NOO-UO>> 
wWw2ZzwwW AZOOwwW OO gf Omer erar>> fea] Ow «OD © @ 
SWwWOOO>+OCAQ000 K]2Z 2tanmntrano a>yY O = jij a & 
ODVOCGODYEBVZOO wnwrw a nw WoTaZw<> 
ZereWoo 2 2ZOa00 HWINIWI WW ae ee NIa >>> 
~ NZZNC jj raat CS @ aad | ee et ean «OO W HWS ee 
Yam Aw F-=z oO miliwue * [ad (0 od ed COZO eww 
-wssO “7 goa ae borg eae WWWWOODOOD bw ne Od ae td 


woo 


eEi~i= 
aN WZ NS NE eee 
bee > Mier bed dO a) 


ONMOFTOCCLSLErOrFrOOO re 


uvzar i=l NOD Shwe 
LOVO des eQ OFKSOVDSONOwws"9O FT OLUULL IR U9 OOrFOCwOrF~DSIH 


WWOW 
Ont 
—_ 

+ + 
eS 
— 


a2. 2 
WiULOu Ga se 
rd et et Pd CD) 
—w ee OY 
+ + #eE 
SUL SLL 
—a = WY 


240 


www © 


Otr- Desi 


ie LRWbwest WEnod DD 
So 900 99 eOWS24IHWTS= 
nnonno 2DWOrKO Wk 
OoWOa — Oded 
O00000 CO Wwaewsad 
COQVHOO0 ee Weer recOoQguo 
ww sO>atat qo 
ee ee Us 2 sj) 4) 
uw O Ce SaO~XwoO® Ov 
Zz = ZT OZwWww WN 
Oo = mH LWWOOO OO 











%/ 


9e 1 EMP3C) 


HE WEAPON CM= V*(8.955E-044+3.26E-09%*Y)+DM 


MP2C 


) 


w>e 


IS APPLICABLE */ 
, 


oCM,y eCT(MSTG#3))) THEN GO TO NINE; 


=—Z ee 
a0 *OMO ews 
= eS om oS rw 
WOWOO swat 


oO 
= om oF CO IO 
eww IO 
aOjJOWQ Qeea 
VODAZSz cow 
>t i -¢  @lo) 
=O WL I 


%«/ 


Ge2eMSTG)*#CC(IREG,3yMSTG)*CM)*CM) 


tl 
als 
ioe) 
aa ~ 
o + 
oo o 
~ ~ a5 
* (Oe) OD (aa) 
etl as Oo 
ea) -Aa Yo io) 
eee Oz + e~ (4 
oO qi QA rie w 
-— oH = Qa =) 
ad =e Ww co — 
< Use © < 
aus fom e o > 
2a em had x= 
Om eb = AO 
a= =) WY ee Ne <q 
IO OM eeHeroe -~ ot = 
OO FWerws O ee ° = 
~~ NCOs N = ee | 
OF NOMANM—] erf0X FT 00 2 
msm WOARKAD x= = oo —<—t = 
RrOretaqseaqsto ow ° mee i=) 
OR OOWW WWI ete ee ow Om ra wz 
SNWONREMRO A emp em +O a —_ 
aydEedteteer Peon — Aa aa) Ww 
a emsWOD eDeenWwWOmMa a =a Woy eel 
te +} Nw OM OU KH RLOSZ 2 us HOWE 
O eA#Onors evew at ee ~ «DO 
SOumoavopad ~ ell e Yds) aorwjan 
Wil J= oS oS oD of © o -° Oct ett 
Ramo a ww tO ee K > & HG > ej 
Te QOUF OF UOUYSYSs eb > >U PO OoO-e 
wie @rd OCF) CLOOUAS>M e oy ww eQ eo<t enem 
(any) Oo. 9h. co. OS OO e~ © tit ee ee 


WOVPSEZTSSZSUZO ow eDVroIKFGEee WN HO 9 

TSrenowoQwowis S>— GWE GTW>S>ennwdt we 
eon He) of ef eC) © ek CD em OLT SN X<> 
COU UL Le Om gues oT ww 0 8 ww le CY YS oH ~— ~>> 
SOC wR Ree rwewxX Rr rmwDat RKPwo> 

ZztO4O yO YY |} YI SOS UyrP yoo oRowayrte ttl 
W=OODODODO>S>IDHDH#DHIDID WDE DeE Illa 
O ~iAtedededtn= font =zIEnNoOCz=od= OF" 
WILL Oud a5 a5 ZO0U~wsd ZN IW~— 


= 
ATOMS cots VORMOCLT I VISAS d des I I i WI CO DO IOI 8 
S3439O WWOWI ww WR RHOAidd SS Od I SS WI Oe OKO I OOK OO 
q{q{szOrrs2zadade er ODaadastacd ja ow Be SC er 


Yoga WOOOOWN&Htom Or SS a ees Se ee 

oO Ow FP #9 OW as Cite) <_f 
xc ww ee DIOIZ 

sd H¥uU O ZKEHS + * +* FZOoest * 

~ a oe ee t= ~ Sy SS wdu no Ss 
wu 2 - (0 Afa'ef =) 


241 














* 
Tt) 
V 
» > 
Se 
x 
a 
—q Lil 
oc 
sc. 
~~ ote 
s > 
| * M 
- a 
ow 
z dé 
, 
. 4s. 
v= WO 
ya eo =e 
— ripe Jc 
Dong Baa 
of « 
cc ee 





we Co 


ul = 


ee ee 


RHO=2.-37E-03-Y* (6.8 7E-O08-Y*6.71E-13) */ 


DENSITY 
S 
> 
S 


uw 
Ini un 
fe 


«x / 


PROCEDURE */ 


. 


ITIONS AND THE VELOCITIES 


RHO=2.37E-03-Y* (6.8 7E-08-Y*6.71E-13) */ 


ctw <w eee 
~~ OR LINN) 
tm OF © Ory FAS 
ae ae ft >OOO 
aeZO0On00 DOOYOO 


ae © fe dt) 


<q e>at o> INN 
ew eew e—-— ee 
OF~Or~ YIM 
+2Q0+50F omm 
O=AOSzAAOANM 
x< ~ aIiQaad 


~ 
* 
~ 
* 
Ww 
[o4 
=) W) 
Oo u 
Lt aw 
Oo - 
oOo = 
(ee 
on G= (as) 
~ at) 
fea) > wW 
wy — > tee 
oD. comm ay am IE 
atnOW O aon- 
aWoaoro 2 oro ™~ 
rreoc <a ~eA iN + 
a OX ew HRmswsaa 
Se=erlr Za Ow = 
wnmwok Oo Nk UW com 
ete O -~ moO © oe 
aA 20Ah0O KE mz ee XO 
et ett &-t eeOLWIMMO a o> 
Mw mow YN —<XENMO e> 
MeOH O F> «Ao eM | 
QeA ea) QA FH} OTE aNn> 
= eS ot e<XOwWWoOaA> 
WOW OM) bod > Xe Re Taw 
ke Ne es Ww O~w> ¢ QWs 
ea eho = CH @ wm oS 
eLlezZz ect -fOw ect 
KWrSeWO ~- Sea KRKI KE oy} 
em eO +> > «XO 
~~ eww OL LL 2S ew ow 0O> 


fewer Lewd ele wee we > 
ajo jo -FH#O>OIUOWONS 
> = = = h O~DDODO*X 
TBN=ZWITee aAKNvNSaqseao 

Ee>rO Oo + 


QO WWwONIIIIWe dead OA SO aS SASIO WWWOSIIIIWeOr IK ISS 
1jAOrrraddaaywwo aaoddZ iad jj AtIOrr Fr SadaayYwse at adda 


IO 


WOOQOCOTKHA liUOO 
—— a 


WKOOFKOOTO 
> > O 


* * * 
NN ~ ~ 


242 


WOOOOTKY IO Hoouovudr ii 
= OF x< > 


KHAet + 
a ~ 
O 


7 bs 


\= 3qu02 220A ee 


. 





23iT013v HT 


:(a¢4r 
Thats 


awa 2woiTize4 


wm € 
it > 
ah ite 7a 
‘5 J1 ar .) 
iy ai<? deere 
(acon Lie ay 
| ' at. es 
4 f ri’ 
: d 


-¢? 












eat OO eorOFo 

POON amemLA LY 8820 AN ce 
e2StQ mOlZzOK—KOzzaA-— 
OW WS eH Qu S Ka WLU S 
Nee We ZO WwWS>ooy bw 
Q © 0 IS 0 of ec[= 0 Of 0 
ZSereeefWtieweneer|{iianree 
Wicd & ONE ONE STO -D 
ENMOMS ZONA extmoan 
ead end ow ect ypaod =» aya 
elS eh wet co oO tw elas 
OWWOLe SO eDPwHeaodwsw 
Sk Su IN OWE IE 
>e (Ae eOMe ect eX of 
em oS 0+ FO 0 w+ OT CO 
KTOW esNWS eOnnwWe «O 
err OZ Se woxaarad> 
> @> or dst oe eS>aid ect o> 


Ouse Ow Ow Ow Ow 8™ Cu Ow © 


we fe wee wee Pe fewer we es ee 
O4jOjJ0O0O0NjD9UOO0YIO YO 
3230520 #¢55035045230250 


odo Io IO I I OI I I SS 
aad Sd SSS 


* * 
~N ~ 


>frodtted=— 
WewO>nz 32 = 

ee et OT ee EL 

et DW Se Oo soe wr en tre 


WY 


*/ 


THE TRAJECTORY PROCEDURE 


2a 


cot Oh Re SN Le Ome DOOM 


WNZO MO OaxrddewMQM=S 


YL elewCQOOWZEOxX>$Ze~ ZO 
Swe NO FLUO >>LU>OO 


a>” 


" = 
Weed AO il 


ae Il 


O 
" 


POLO NE PW I MMe If = IH 
WOKOR SOI 929 SwI7N7M HM VHA DSIS KO OF 
—p— fj OO ere eee ee Jw OW eI OOO UL 
Iaqdad aq fj Add oe ZOWWZeNIQOUS YK Cw dw SZ SOO 

BOOB YOO BOVOOVEID LAAZEROCOO> Sr Hy xX rwWWIN TOO Uj oe <f ve 


oc 


Camera 
s 2 —d J 
KOmtOoO 
Wi oe LULU 
cwWrOO 


* 
~ 


243 


/ 
END 


=DS+SL¥*U 
L 
X 
H 


WLU Le) LU Ow 
CIT ee eX O20 
Ree eX DS 
Re~—KH—- CD 
Wet JON w 
2M DO us 
= ETOWw TY 
zw Hert Ke 


OoO~O MUO X< 


> = 
+ LL HMM 
~em™ a SS 


ist 












a cinda _- 

<3 0D 

ee rrs oa] 
- ee jane 
: - tons 
c 4 Zu MS 
: <n  D S  e 
_ -— « Zo =e 


ur 


oe “+i 





ee oe 
= = nN hS 
=> + * + ~ 
== as *% 
N N 
_— ww ~ -_ = 
oa Sf * - <4 x< 
~ N ~ ~ N > 
e+ a * Qa + a Nn) OF 
Soo ats uw Oo =z * > 
e WwW = we WwW = 
a cy 7) e - a 
N NI N > + 
+ il a za + I —- x< 
NN = " Oo N = Q 
*# N — *# N + i] 
er). Lh Qa. — ce ~~— os 
> a So Ww c~(e=) ~ «a -_ 
> ™ za ee Oe > ™m 
~ a uJ ” oO wW ~~ A (rs 
Ee = = ty Ee = = ¢ 
Ce w on a — ee a WwW —- aA 
Go & oO —a “Ne ma 4S) ~ OF < 
72) ~ <O*x = (h + WN uw 
- + " LL ke = + co _ 
~ = Ty = us i = = O 
> 7~ Q nm WwW ZOD qt J z> - Qa wW 
— ww oe me es > ite at =a @ oOo ~~ ww eo wt Se 
* tI =— Ww wm a -— <€f _—- + {I — Ww ee 
On « m- UOZ> uw He ON = 
~ Qa Wh oe Ww & qw —=§ SS CS Uni uw 
aA FZ QA 8 om = >xriz Uj ew cet TF ae Ww Oo 
w= = > I ee -= Eee Res) (os) we ft - 
' me WwW << wee XY O my =) | ad Ww Ww me UW <t te Lee 
> cok ce IZ ood rT] eoT =i) rT] - > caf cope w— 
k- im emQerKeiuza OD QOk—— xc & 4 im sO ot 
Oreerd ct t-0O>wW aed =. A> oO fF m Oreerdedst=O aw 
eattIOW>S WSO WwW WY e u Ww aenttotow> ca 
TwOMQee nwt = > eW = a weer Lone = 
Wayt=tzat eO— He oeN>T —Y on qf wytezaz QI W 
DSAaMmwstw « eyo oe ol” Sean ol) -~ Sj DaAMWSW - {Sw 
aDtOEWE> e~-O Oo “lu Lu ee =) es ITO <t MLE © 
—Iws e— e>00 FW O ~> OO ol Dad ~~ u <lWs ef 0.00 eZ oe 
Seu ee e® © e © Ova coy wl wo fee SRW = © eX OWL wt 
Oh > af wm mreOODhZeesce KALI oo = Beever Wm ty o> et = eOl=er> 
>r Sadat OFRNWAR= DAREN qiiwte=m FD TF >e SatNwdt & ® 
een OC POOM 2 Wit Mew Zan Cat Dee me RH Rme OPO es & 
CO et *OFOQKrWS aR rw mNdOe > ek QW ewe QO et O52 0052 2 => 
eNSKe SSS OICwoOW OAnnmszre BPVO— 2A AN WSS ONY SW ele >S>OF 
WOOS>WReWwW FIZ OwtnNoO we) Q— ORKeNXt OC WOO>SWR-WeErOO 
Ze Ml eH FR OONNYNOSWOAN OCINNYNZO Ww IT eS et oS O e 
heml~ ew 0 se = Oil OQZUOrRKAW SO ett AZOW few ln em 0 ell) elli~ 
Re RR wKw OP RMWELUO OOUONVREOF fC WO ALU Ww RR Rewer w~w iw ir 
Wo JOVOS>keamNM are ONkFO OAredntke I! O Wy JyOoOveOoO>rOrFwY 
Hel toogors N cop = ii It iu gree -—"wnit 2 eDNDOWOae A FD 
a ee eh th WORK OMR meme T WOill ak RE eed Be ee 
m UVULDNS KVL hm = tS t—"99 ew MM aad 
ae mee wrt 0 OOO DO eww Gado Joe er od 
COnd2dddd UO F&F MEL Lh -O - SVEDLOVZO SSF I I OO 
SAKAI OZ SR MNILO NOOK YN oe! HOO Ze MNLOOOFOZsD Iasi TP ct 
oe OOS ono WZeWO Wise Wel TOROOUN04A080 
mY) mw 2) Oo) ©) =>) ==) 
we = J 
+ * % WH sd + It * + 
~ LLU 2 ~ ~=—™N SSS 
== OO 


244 














= 


“7 i 


» 
ef ur 
- 
‘~ wecet 
4 
-—- 





CRO OR doko tok WYSD0Yd SIILSI1IvVEG 40 ON3Z ee a ok ao of a a a ak 
/* Y3IAINOS x/ 


eronm 
enemy fk 
QreD 


Lem 
IOwDs0074 


/* 3d3H 


17) 
j= 


£(X° *WZdWaLe*xs 


* 


awtwtO * 
adaqz 
QOOUOW ¥ 


ceo J 
OQOwod 
OmoOvH 


yaav 


ok J 
303 

WV9 

Ud */ 
ST VUL GNF 
SNYNLIY 

V9 


245 








aavaana *\ 7c 
q 295721 Ji64 40 (ws e623 OSs GSSHE CFO4F, 


- \essoeseeeecer ies ers HARDOR eas 





LIST OF REFERENCES 


Grumman Aerospace Corporation, Navy Model A-6E Aircraft, 


Integrated Weapon System Theory, NAVAIR 01-85ADF-2- 
* 10.1, September, 1973. 


de Linhares, T. P. B., Distributed Microcomputer Air- 
borne Tactical System, M.S. Thesis, Naval Post- 
graduate School, Monterey, California, December 
£O75. 


Jupin, J. A., The Ballistics Processor of a Multiple 
Processor Airborne Tactical System, M.S. Thesis, 


Naval Postgraduate School, Monterey, California, 
June 1975. 


McCracken, W. L., Design Study of an Avionics Navigation 
Microcomputer, A.E. Thesis, Naval Postgraduate 


School, Monterey, California, June 1974, 


Tactical Manual Ballistics Tables, NAVAIR 01-1C-1T-1, 
October 1973. 


246 





b- 4! febow vyeu Nepibdtie~ poet 
beh— Ll) Fe Tuva, vite ag? 6 dees: 









22 OMA ser WO TRE 


rier 


baaudtsnena A 4 am bay 


ver rod Led 4, wae vc 


serie? ,voredoos’, Toomst jaubs 


29 ab: bE maas : 


yew .ateediz 3.4 


INITIAL DISTRIBUTION LIST 


Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 


Library, Code 0212 
Naval Postgraduate School 
Monterey, California 93940 


Department Chairman, Code 52 
Department of Computer Science 
Naval Postgraduate School 
Monterey, California 93940 


Associate Professor Uno R. Kodres, Code 52Kr 
Department of Computer Science 

Naval Postgraduate School 

Monterey, California 93940 


LT John T. Ertlschweiger, USN 


10424 Greenford Drive 
San Diego, California 92126 


247 


No. Copies 


2 





sinel 6 
' BESS -«& 
I eenriod 
? abog 
2 5aearse< =sgugmol io 
‘oofod staubezgse 
pe elinzotiis « 
~~ 
patent ow tosasltoTt scar 
76) 04 38 $a i036 
o@oR «<gauBbesg3e6% 
To alevotl ial i ; 
Az +=¢ ewrilselsaa v7 one 





wviet Seobneeid 
stosotifel ,.ogs 


y 
( 















a 








Thesis | 
E654 Ertischweiger 


Verification and 
feasibility study 

of a micro=computer 
based ballistics al- 
gorithm. — 


Sak 





thesE654 
Verification and feasibility study of 


DUDLEY KNOX LIBRARY 





